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ELECTRIC SUPPLY OF POWER. 


THE promoters of the various electric light and power Bills 
in the last session of Parliament, after the determined 
opposition which the London County Council brought 
to bear against the proposals in general, will scarcely be 
surprised at the announcement that this administrative body 
contemplates seeking Parliamentary sanction in the ensuing 
session to become the authority for the supply of electricity 

bulk throughout London, and certain surrounding dis- 
tricts, and also to serve large consumers, such as railways, 
vanals and tramways. It is not the first time that the 
central administrative authority has advanced the idea of 
assuming a very prominent position in regard to electricity 
supply in the metropolis. 

The present proposal has been partly prompted by the 
results of the examination of Bills by Parliamentary com- 
mittees several months ago, and has been made in order to 
anticipate various proposals which the promoters of private 
enterprise are bringing forward for consideration in the 
ensuing session of Parliament. 

It will be remembered that out of the Bills of the 
1905 session, that of the Administrative County of London 
Co., after an exhaustive hearing before Committees of 
both Houses, was approved in a modified form. The 
rejection by the House of Lords’ Committee of three Bills 
at a certain stage of the past session only left, as power 
sills for London, those which were promoted by the 
Administrative County of London Co. and the Metropolitan 
Electric Supply Co., and the extraordinary fact was 
witnessed of a combination of the electric lighting companies 
working, side by side with the London County Council and 
a few of the borough councils which undertake a_ local 
supply of electricity on their own account, in opposition to 
the Administrative County of London Bill, round which 
the Parliamentary contest centred absolutely. But by 
the adoption of an attitude of conciliation and by making 
concessions, the promoters of the Bill were able to make 
terms with certain local authorities, as, for instance, 
Stepney and Barking Town, whilst at the same time terms 
were arranged with the whole of the London companies, 
which withdrew their opposition in a body. Not only 

but the promoters of the Bill, who originally did not 
contemplate the application of compulsory powers of pur- 
chase, first of all agreed to expropriation in 50 years, and 
finally consented, ia order to secure the passing of the 
measure, to the introduction of a clause for the ordinary 
term of purchase at the expiration of 42 years. The remnant 
of opposition, as represented by the London County Council 
and certain of the local authorities, failed to influence the 
House of Commons Committee to refuse to pass the Bill, but 
it had the effect of wrecking the scheme by the protracted 
proceedings which rendered it impossible by the effluxion of 
time for the Bill to pass the final stages. In the meantime, 
the Bill promoted by the Metropolitan Electric Supply Co., 
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which related to an area of bulk supply in the West, of at 
least one-half of that covered by the’ Administrative County 
of London Co., was allowed to pass, and that, too, without 
. the imposition of a purchase clause, as in the case of the 
provincial electric power distribution companies. It may 
possibly have been an accident, but it is simply ridiculous 
that in the case of identical undertakings the County Council 
should seek to enforce the purchase clause upon one enter- 
prise and not upon another. Large bulk supply schemes, if 
exempt from compulsory purchase outside of London, should 
also be free from this clause in the metropolis. 

It is with the foregoing facts before it that the London 
County Council now comes forward with a scheme for 
attempting to anticipate any proposals which private enter- 
prise may adduce for the consideration of Parliament in the 
forthcoming session. Excepting, perhaps, the companies 
themselves and the circles immediately interested, no one 
knows until the publication of the Parliamentary notices what 
schemes the companies may bring forward for the delibera- 
But it is certain that there will be 
contest before committees of Parlia- 
already 


tion of Parliament. 
another remarkab!e 


ment. JDissensions have arisen, as we have 


shown, between the borough councils and the County 
Council, or the former would scarcely have decided to have 
prepared without consultation with the County Council a 
draft Bill for dealing with the question of electric supply of 
power in bulk. Perhaps the borough councils are beginning 
to learn that the aggrandisement of the County Council in the 
form of an electric lighting central authority would result 
in their individual abasement. Or are they beginning 
to resent the attempted supersession of their powers, or 
a portion of them, by the County Council? We await with 
interest the result of the conference which has been called 
for the 20th inst. Will the differences then be patched up ? 
We will not attempt to answer these questions, but how is it 
possible for the County Council to try and usurp the powers 
of the local authorities in this respect ? Hoy can the County 
Council, after the inconsistent attitude assumed in the past 
session, be put forward as the guardian of electric power 
interests in the future ? Apart from other failures, is not the 
River Thames steamboat fiasco sufficient to stop any further 
endeavour in the direction of municipal trading? Are 
not the rate-aided tramways a further lesson—tramways 
which have already been assisted by half-a-million sterling 
in regard to street improvements, already carried out or in 
progress, by £300,000 voted two or three weeks ago, and by 
£1,000,000 which is to be expended for similar purposes on 
the northern banks of the Thames? If the County Council 
wishes to do anything for London, let these tramway and 
steamboat subsidies be first wiped out before any considera- 
tion is given to the question of embarking upon further 
speculation at the expense of the ratepayers. Certain it is 
that if it were possible to saddle upon County Councillors 
individually the cost of fads, the latter would soon pass into 
oblivion, and London would rely, as in the past, upon the 
promotion of its interests by private enterprise, which has 
brought the metropolis to its present enviable position. 

The Finance Committee is to be congratulated upon its 
very timely and thorough warning to the Council not to 
saddle this electric power scheme on the shoulders of the 
London ratepayer. We reprint lengthy abstracts from this 
report on another page, and we cannot imagine how any 
unbiased London County Councillor can, after seriously 
digesting the plain and wholesome truths here set forth, 
vote in favour of a County Council electric power supply for 
London. It is true that the vote of Tuesday was numerically 
a strong one in favour of the Highways Committee’s pre- 
liminary proposal, but it has been promised that. there shall 
be full discussion of the financial aspect of the proposal 
before the application for the Bill is actually made. Will 


sound sense and a proper regard for London’s future credit 
win on that occasion? We wish we could think so! It 
would save much money and leave the ground a little clearer 
for the exercise of legitimate private enterprise. 











At the first meeting of the present 


The session of the American Institution of 
Standardisation ; ‘ a 
of Fuses, Electrical Engineers held at New York on 


September 22nd, Mr. H. O. Lacount, of 
Boston, read an important paper on ‘‘ The Standardisation of 
Enclosed Fuses.” An abstract of this paper, together with 
the discussion that followed, published in the Western 
Electrician, of September 30th, is before us, and provides 
considerable food for reflection. 

Our editorial on the standardisation of fuses of May 5th, 
1905, elicited from the secretary of the Engineering 
Standards Committee a statement to the effect that the 
standardisation of fuses would be dealt with by the Sub- 
Committee on Electrical Plant Accessories, but as far as 
we know, nothing further has yet been done. We suppose 
that in this as in so many other matters electrical, we must. 
be content to follow rather than to lead; Germany and 
America already have their standard systems of fuses, and in 
the fullness of time we shall, doubtless, follow suit. 

It is significant that in the States the work of standardisa- 
tion was taken up by a committee of the Underwriters’ 
National Electric Association ; in this country the fire offices 
have contented themselves with issuing independently their 
individual requirements and regulations, and a bewildering 
diversity is the result. 1t is to be hoped that in a matter 
that so intimately concerns them in connection with fire 
risks, they may follow the example of their brethren in the 
States and take concerted action on the question of stan- 
dardisation. 

One cannot but be struck with the predominance of the ° 
enclosed type of fuse, both in Germany and America, and 
there is little doubt that from the fire-risk point of view this 
type has very considerable advantages over the open type 
which is so prevalent in this country. In England the 
existing state of things in connection with both types of fuses 
is so chaotic that the work of standardisation will be no light 
matter, and will occupy a considerable time. The progress 
of standardisation in the States was as follows :—A com- 
mittee of the American Underwriters’ Electric Association 
met in July, 1903; manufacturers were invited to make 
suggestions, and in September, 1903, a conference was. held 
in Boston. Further conferences were held, proposed 
standard fuses were tested, and a report, with complete 
results of tests, was made in July, 1904, and tests were 
made with heavier currents in November of the same year. 
The result of the work of standardising, and tests for 
approval of the enc'osed type of fuse, which have occupied 
nearly two years, is given in the National Electric Code of 
1905, and in the list of approved fittings issued in April of ’ 
this year. 

It is evident, therefore, that unless we are prepared to 
adopt the American results a large amount of experimental 
work will have to be done, and conflicting views and in- 
terests reconciled, before we can get abreast of our rivals. 
Of the importance of the matter to electrical engineers in 
particular, and to the community in general, there can be 
no doubt; it only remains, therefore, for the matter to be 
taken up officially without further delay. 





Wiru reference to the leaderette entitled 
“ Infringement of Patent,” which appeared 
in our issue of last week at p. 746, it has been suggested to 
us that the article (which was based on a transcript of the 
judgement of the Court) would lead our readers to believe 
that the case of the Mica Insulator, Ltd., v..Bruce Peebles 
and Co., Ltd., was tried on its merits in the Court of Session, 
and dismissed with costs. While we do not admit that the 
article would give this impression to everyone—its sole 
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object being to indicate the necessity of the plaintiff in an 
action for infringement giving full particulars—we have 
since been informed by the solicitor for the plaintiff that the 
question in issue was really one of amendment of pleadings, 
and that the action was not tried on its merits. We should 
be sorry if our note on the case, which was only referred to 
by way of illustrating an important principle, should cause 
annoyance to anyone. 





THE Institution of Electrical Engineers 


“ 9 
coat sen he opened its proceedings for the session on 
Address. Thursday last week with the delivery of 


the Presidential address of Mr. John 
Gavey, ©.B. Our readers will regret to learn that Mr. 
Gavey has for some days been somewhat indisposed, and as 
his address remains in the form of “ uncorrected proofs,” we 
can, at present, only touch lightly upon the chief points 
thereof. 

After a feeling allusion to the loss sustained by the Insti- 
tution in the death of Mr. W. E. Langdon, the President 
naturally turns to a review of the telephone and telegraph 
industries, with which no one is more conversant than him- 
self. He first dwells on the immense importance of tele- 
graphic signalling in railway working, and refers to the 
advanced state of automatic electric railway signalling in 
America, where also fire -alarm signalling has been more 
highly developed than here. With regard to the rivalry 
between telegraphs and telephones, it is interesting to note 
that the number of the latter now used in railway service 
exceeds by 40 per cent. the number of telegraph instruments 
—apart, of course, from block and signal instruments. 

Curiously enough, almost exactly the same relation obtains 
between telegraph and telephone instruments in the com- 
mercial service of the British Post Office, and the mileage of 
telephone wire is creeping up, being already over a quarter 
of a million, while the telegraph’ wire mileage is some- 
what over one-third of a million. The President, however, 
sees no likelihood of the telephone ousting the telegraph, 
except for short-distance service. 

A strong protest is entered against the unaccommodating 
spirit of local authorities, who insist on telephone wires 
being placed underground, without regard to the number of 
wires or the expense involved, and it is hinted that this 
attitude will result in the districts concerned being more or 
less deprived of telephonic intercommunication. 

The urgent need of mechanical transcription of high- 
speed telegrams is mentioned, and it is stated that the 
Murray system is now under the consideration of the Post 
Office. Other directions in which progress has been made, 
such as the substitution of secondary for primary batteries, 
and the adoption of the telegraph exchange system for local 
lines, are touched upon. Wireless telegraphy receives a con- 
siderable amount of space, the President reviewing the whole 
subject ; he does not see any chance whatever of its com- 
peting with inland telegraphy, though he recognises its great 
importance in oversea communication, and it may, he thinks, 
be of service as supplementary to cable communication, but 
not in competition with the latter. 

The remarkable advances in underground telegraph cable 
construction and working form interesting reading, and the 
President pays a well-deserved compliment to British manu- 
facturers, without whose willing aid such progress would 
have been impossible. 

Dealing with telephony, Mr. Gavey by no means throws 
cold water on automatic exchanges ; he even hints at im- 
pending developments in this connection. The enormous 
progress made in America naturally provokes comment. A 
large amount: of ispace is devoted to a detailed examination 
of the question of the limiting distance of telephony, the 
factors controlling it, and the theory. Attempts are being 
made by the Post Office staff to reduce the matter to actual 
measurement. Lastly, the President deals with ‘‘ Unsolved 
Problems.” 

Although we have been compelled thus to confine our pre- 
sent notice to a mere skeleton, we assure our readers that 
the address is packed full of interesting information, and 
will rank as one of the very best delivered during recent years. 


DEVELOPMENT OF HEAVY ELECTRIC 
TRACTION. 





CONSIDERABLE correspondence has recently appeared in the 
Engineering Supplement of the Times as regards the use of 
single-phase alternating current with overhead conductors for 
electric traction on railways, as opposed to direct current with 
third or fourth-rail conductors, and in this connection the 
letter of the well-known American engineer, Mr. H. F. 
Parshall, which appeared in the Engineering Supplement of , 
the Times of November Ist, is not without interest, particu- 
larly when we compare the conclusions arrived at by Mr. 
Parshall with those of English engineers, such as Sir A. B. W. 
Kennedy, F.R.S., and professors, such as Dr. Silvanus 
Thompson, F'.R.S., on this subject. 

Mr. Parshall is evidently a supporter of the third-rail 
direct-current system for the electrification of our suburban 
railways. We quote the following from his contribution to 
the discussion :— 

Considering that it (the third rail) has been adopted practically 
universally for heavy traction by the engineers most responsible for 
the advanced state of the art, it cannot be lightly put aside or 
superseded by something yet to be proved suitable for the same 
class of work. 

For the lighter class of railways working over considerable dis- 
tances with moderate acceleration and moderate tonnage, a single- 
phase system possesses certain commercial advantages. 

As regards first cost, third rail is much cheaper than the ordinary 
overhead system ... . as regards reliability, experience is clearly 
in favour of the third rail. 

Mr. Parshall brings forward as one of the disadvantages of 
the single-phase system, the drop in the return circuit, if not 
insulated, and suggests that for rapid acceleration and for 
short runs, the direct current is preferable to the single- 
phase. He also states that the use of single-phase current 
will cause such disturbances to telegraphic and telephonic 
apparatus as to make its adoption more or less impracticable. 

This letter also causes it to appear that the adoption of 
the single-phase system must necessarily produce a low 
power factor and low efficiency, and that this counter- 
balances the energy losses in transformation from polyphase 
to direct current in the system at present generally adopted 
for traction purposes. 

Curiously enough, at the present moment this same ques- 
tion as to the use of direct versus alternating current for 
traction work is attracting a great deal of attention in 
America, and Mr. Sprague has written an able and very 
strong letter, expressing views which coincide with those 
given above. Holding such opinions, it must be very 
annoying to Mr. Sprague and the other friends of the 
American General Electric Co. to see the New York, New 
Haven and Hartford Railway, which was one of the pioneers 
of railway work, after most careful investigation, deciding 
upon the adoption of the single-phase system, and it must 
indeed be “a thorn in the flesh” to see the order for the work 
given to the Westinghouse Co., who have been the pioneers 
of single-phase traction in America, and who, so far, have 
certainly done more in that line of work in the United 
States than any other firm. 

We propose for the benefit of our readers to deal as 
impartially as possible with the whole subject of electric 
traction as applicable to the suburban services of our rail- 
way companies. It is quite true that the New York Central 
decided on electric traction on the third-rail direct-current 
system for the portion of their system entering New York, 
but in this connection it must not be forgotten that this 
decision was reached and the contracts placed at a time 
when the single-phase motor was in embryo. The work on 
the New York end of the system had to be carried out 
immediately, owing to a very serious accident due to steam 
operation, which occurred in the tunnel leading into New 
York Station. Had the advisers and officials of the New 
York Central been able to wait for the present day before 
deciding which system to adopt, it is more than questionable 
whether they would have chosen the third rail system, with 
all its inconveniences. 

Most of the lines which, up to date, have been electrified, 
as far as this country is concerned, are tube lines and purely 
suburban systems, over which none but electrified suburban 
trains have to operate, and the numbers and complica- 
tions of junctions and bridges and other similar difficulties 
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are comparatively small. On many of the existing railways 
in this country, if their suburban systems are to be elec- 
trified, the conditions are totally different, and we are con- 
vinced that these are realised by the majority of English 
railway engineers, and that an overwhelming majority would 
be found in favour of overhead wires as compared to the 
third and fourth rail system. 

There was a time when all good things as regards elec- 
tric traction were supposed to come from America, but such is 
no longer the ‘case, and in many instances the line of thought 
followed by European engineers is more progressive than 
that of their American contemporaries. We have on 
previous occasions referred to the single-phase motor of Dr. 
Kichberg, as installed in Berlin by the Allgemeine Electricitiits 
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Single-phase Direct-current 


CoMPARATIVE PRRFORMANCES OF SINGLE-PHASEK AND DIRECT- 
CuRRENtT Morors, 


Gesellschaft, ind now being installed on the Hamburg sub- 
urban system of the Prussian Government Railways, and we 
have also alluded to the successful operation of single-phase 
traction motors by the well-known Italian engineer, Dr. 
Finzi ; the results obtained by Messrs. Siemens with single- 
phase motors seem to be no less satisfactory. A single-phase 
system, if properly installed, will have over its whole range 
of operation a power factor which should not fall below that 
obtainable with the direct-current system and rotary con- 
verters. (German experience has shown conclusively that 
the single-phase system with rail return, if carefully 
designed and properly installed, does not interfere in the 
slightest either with telephone or telegraph services. 

But there is another great point in connection with the 
return, that alternating currents are much less liable to cause 
electrolytic and similar damages, and we believe we are right 
in stating that the Board of Trade are prepared to allow a 
much greater average drop in the return with alternating 
currents than is permitted in the case of direct currents. 

Figures which we have had the opportunity of examining, 
clearly prove that the overhead system, to say the least, is not 
more costly than third or fourth rail installations if applied 
to suburban lines in and round our large towns. 

The first capital cost, as well as the cost of generation and 
distribution of the single-phase system, is much smaller 
than that of an equivalent direct-current traction system. 

As regards rapid acceleration, where the motors have been 
scientifically designed with the primary object of making 
them satisfactory alternating-current motors, and not merely 
good direct-current motors which can work more or less 
efficiently on alternating-current lines, the average acceleration 
during the whole period of acceleration is at least as favour- 
able, if not more so, with the single-phase as with the 
direct current. 

The accompanying diagram, which we have been able to 
obtain thfough the courtesy of the Allgemeine Elektricitiits- 
Gesellschaft, and which represents the results of a most 
areful comparative experiment carried out to compare single- 
phase with-direct-current motors, is of the greatest interest 
in this connection. 

The train in each case consisted of six coaches, each train 
being equipped with eight motors, and the run was one of 
775 metres (847°5 yards) on the level. The following were 
the comparative results obtained. In the first case, as will 


19°3 miles per hour 
16°8 miles per hour 


be seen by the diagram, the maximum speed of 25-9 miles 
per hour was reached in 22°28 seconds, whilst with the 
direct-current equipment a speed of 25°5 miles per hour was 
only reached in 36°95 seconds ; the difference is that whereas 
with a single-phase motor the accelerating line is practically 
straight, giving an even acceleration throughout the whole 
period of acceleration, in the other case a little after half the 
period of acceleration, the latter rapidly falls, the result, as 
far as short-distance journeys are concerned, therefore being 
all in favour of the single-phase motor. 
Direct current. Single-phase 
Watt-hours per ton-km. ... si 42°2 39°3 
Average efficiency ... ony bss 73°6 74°2 
Average power factor ™ 816% 
* With direct current supplied from a high-tension polyphase station 


through rotary converters, the average power factor over the whole system 
would not appreciably exceed 82 per cent. 


The above figures are of particular interest when we 
reflect. that, as far as direct current is concerned, besides loss 
in the low tension distributors connecting the central station 
with the lines, there must also be added the losses due to 
transforming from high tension by transformers to low 
tension, and then by rotary converters from alternating to 
direct current, and besides losses due to these transformations 
the cost of the Board of Trade unit would be considerably 
increased in the case of direct current, owing to the labour, 
material and supervision required in the converting sub- 
stations. The capital cost of equipping a suburban line with 
direct current and third and fourth rails would be much 
greater than that involved if single-phase were adopted. 

We think we have said enough to show that there is a 
great deal to be advanced in favour of single-phase traction, 
not only for light railways ‘and long-distance lines, as Mr. 

’arshall would have us believe, but particularly in connection 
with the heavy suburban traffic which will have to be tackled 
by our existing railways. 








ZINC AND ALUMINIUM FUSES. 


By ALFRED SCHWARTZ anp W. H. N. JAMES. 


In connection with the recent paper on “ Low Tension 
Thermal Cut-Outs” ( Proceedings of the Institution of Electrical 
Engineers, Part 174, Vol. XXXV., 1905)* we have thought 
it desirable to extend the examination of zinc and aluminium 
as materials for fusible cut-outs. Both these metals are in 
use to a considerable extent at the present time in fuses of 
large capacity. Zine cannot be drawn into wire and ean 
only be rolled hot, while aluminium wire, as we have pre- 
viously shown, particularly when of small diameter, is unre- 
liable as a fuse owing to the molten metal being held up by 
the skin of oxide. For example, an aluminium wire ‘7 mm. 
diameter, when supported between terminals in the ordinary 
way, will disrupt with 43 amperes, whereas the wire really 
melts within its oxide skin with 21 amperes, and the wire 
could be ruptured at this current value by means of the 
repelling action of a magnet or the tension due to a weak 
spring. 

It is evident, then, that only in the form of strip can zinc 
and aluminium be advantageously employed as fuses. Our 
examination of copper and lead strip for the purpose of con- 
necting the fusing current with the dimensions of the strip 
employed showed that this relation was expressed by rather 
different formulz in the two cases. 

With copper strip the fusing current is proportional to 
the breadth with a constant thickness, and the curves con- 
necting these quantities when plotted all pass through the 
origin ; if, however, we plot thickness against fusing current 
for strips of constant breadth, it will be found that the 
curves pass through a point on the axis of thickness con- 
siderably to the left of the origin, due to the increased 
carrying capacity per unit area in the small strips, owing to 
their relatively greater cooling surface. In the case of lead 





* Abstracted in the ExzctricaL Revinw of April 28th, 1905,—Ebs, . 
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strip, the curves connecting fusing current and breadth 
when extended backwards are, for a similar reason, found to 


cut the axis of breadth at a point considerably to the left of 


the origin, while on plotting fusing current against thick- 
ness for a constant breadth the curve is found to follow a 
logarithmic law, that is to say, with a constant breadth the 
fusing current is not proportional to the thickness “ /,” but 
to “/"” (for lead n = *74). 
We can summarise thus :— 
Breadth. Thickness. 
Copper, ¢ a db Copper, c x (/ + 4) 
Lead, c « (b + k) Lead, c a f74 
Where ¢ = fusing current, 
b = breadth, 
¢ = thickness. 
Now, the melting point of zinc and its current density at 
fusion is intermediate between those of copper and lead, and 














continuously at 90 per cent., or even 95 per cent. of their 
normal fusing current ; the oxidation is very slight, and the 
final resistance of the strip is practically the same as its 
initial resistance. The metal does not appear to be held up 
on fusion to any appreciable extent by the skin of oxide. 
It would be of interest to learn from any of your readers 
who have had zine fuses operating under service conditions 
for any length of time, whether they have observed any 
deterioration due to molecular change or crystallisation taking 
place in the strip. 

This freedom from oxidation when run at high current 
density renders zinc a desirable material for fuses which are 
required to blow with only a slight overload. For circuit 
fuses of several hundred amperes, it is not necessary or 
desirable that the fuse should be set for as much as 100 per 
cent. excess current, and in this case zinc possesses consider- 
able adventages over copper, in that the latter becomes red- 
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the law connecting its fusing current and dimensions may be 
regarded as being intermediate between those given above ; 
in fact, for zine strip— 

© Cf (b +H b,) 

co (ft + 4) 

ord = K (b+ b) CU + /) 

hb, and /, being constants independent of the length, breadth 
and thickness of the fuse, and kK being a constant dependent 
upon its length. 

“or zine strip the values of . the constants 4, and /, can be 
determined from figs. 1 and 2. 

In centimetre measure b, = +1, /, = ‘01. 

In inch measure b, = "04, 4, = *004. 

In fig. 3 curves are given connecting the constant K with 
the length (kK being in inch measure) for zine strips in a 
vertical or horizontal position (K in inch measure = kK in 
centimetre measure x 6°45). 





The law indicated above will hold between the following 
limits :— 
({ ‘01 cm. to *l cm. 
| -004 in. to °04 in. 


Thicknegses 


( ‘4 cm. to 1°5 cm. 
. Breadths | °16 in. to °6 in. 

In our experiments we did not go beyond 300 amperes on 
a single strip, but it is probable that by using strips of 
increased breadth the law would hold good up to 400 or 
500 amperes per strip. 

For fuses of large capacity it is advisable to use a number 
of strips in parallel, and to keep the current per strip as 
low as possible ; by making the spacing between the strips 
liberal, the dissipation of the heat will be facilitated. 

Zinc fuses show very little deterioration even when run 


hot with about 75 per cent. of its normal fusing current, 
and above this point oxidises rapidly, whereas zine only 
attains red heat just before fusion. It must be borne in 
mind, however, that for a given fusing current the mass of 
a zinc fuse is about 3°5 times that of a copper one of the 
same length, while its volume is approximately 4*4 times 
that of the copper, and this gives a larger amount of metal 
to be disrupted. 

Although zine does not attain so high a temperature on 
fusion as copper does, yet its greater mass and volume operate 
unfavourably in connection with its behaviour on short 
circuit, and this defect is further aggravated by the fact that 
in open type fuses the metal is disrupted in the form of 
globules, which are not only red-hot but which continue lo 
burn in air, and which are accompanied by dense white 
fumes, which deposit heavily on contiguous surfaces, 

For the above reasons, zinc when employed in enclosed 
fuse-holders would require a larger cartridge than copper, if 
we considered only the damage likely to arise to the case 
and disregarded the question of cooling. 

Mr. William Cramp, a few years ago, in some hitherto 
unpublished experiments on fuses carried out at the Central 
Technical College, London, found with strip fuses of thin 
tinfoil which were reduced in breadth at the centre for a 
short distance of their length, that the length of wire dis- 
rupted on short-circuit was confined to the section with 
reduced breadth, and that the are did not extend beyond 
this length towards the terminals. It appeared to us that 
this might be due to the cooling effect on the are where the 

section of the fuse was increased, and zinc, owing to its 
comparatively low melting point, and the large section 
necessary, seemed likely to show the same effect. A zine 
strip with a normal fusing current of 100 amperes was, 
therefore, put directly across a 100-Kw. 200-volt generator, 
with the result that a strip of uniform width throughout 
was disrupted ‘from terminal to terminal along its whole 
length, even with lengths of as much as 7 in.; Whereas 
when the end portions of the fuse had a greater breadth 
than the middle, as shown in fig. 44 or 48, the narrower por- 
tion only was disrupted, provided that it was about 14 or 2 
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in.inlength. At the present tinre the Peard fuse has a con- 
striction at the centre, but this is for the purpose of securing 
the fusion of the strip at the centre point, so as to free the 
spring’ partition; but it, no doubt, acts also in helping to 
suppress the arc. 

In the early days when soft alloys were used chiefly for 
fuse metal, fuses were often shaped with expanded ends (as 
fig. 44) to give larger contact area under the screw terminals. 
It is curious to reflect that this practice was given up in 
favour of using the fuse strip of uniform. breadth throughout 
its length, and soldering it to copper lugs in order to avoid 
the supposed danger of pinching the soft metal under the 
screws, and thus affecting the fusing current, while we have 
thereby apparently facilitated the extension of the are from 
terminal to terminal. 

(To be continued.) 








OVERHEAD CONSTRUCTION. 
By A LINEMAN. 


Ix your issue of October 27th last, under the heading 
‘** Overhead Construction,” Mr. Robert N. Tweedy discourses 
on the wear in trolley wire at points of suspension and the 
suggested remedies. 

Mr. Tweedy is quite right in saying, ‘‘ Not-everyone with 
knowledge of a tramway, after construction has been com- 
pleted,” can say “the soldered ear is the best form of 
attachment for the trolley wire.” But when he says that 
the greatest part of the maintenance of overhead work is 
due directly to circular trolley wire, and that until a per- 
fectly smooth path is provided for the trolley wheel by the 
use of figure-8 trolley wire the wear must continue, I entirely 
disagree with him. 

Mr. Dudgeon’s remarks may or may not be exceptionally 
interesting, but to the careful observer they are entirely 
erroneous, and it is obvious he has yel much to learn. When 
he says that the ears “seemed to wear irrespective of the 
way in which they were suspended,” it is evident that the 
results of his observations could not be applied, as Mr. 
Tweedy thinks, to all English tramway lines where circular 
trolley wire is in use. 

[ think I am safe in saying that my experience of trolley 
wires and ears cannot be less extensive than .that of Mr. 
Dudgeon, and I have always found that the more rigid the 
method of suspension the greater the wear on the trolley 
wires and ears. Under low bridges, for instance, where the 
wire is fixed to wooden troughing, with bridge hangers, 
the wear is very great, and is not confined to the part at the 
ear, but is very noticeable throughout: the whole breadth of 
the bridge. If, however, the ears have been soldered, the 
wear is much more apparent at these points. Next in order 
of rigidity and in order of wear come centre and side-arm 
poles, then spans and pull-off wires, and the greater the 
tension on these the greater the wear. The wear is naturally 
greater on uphill than on downhill or level tracks, as, of course, 
the rigidity is greater. This wear at the point of suspension 
Mr. Tweedy terms the “arcing” style of wear; and, as he 
endorses all Mr. Dudgeon says, is of opinion that it is due 
to the contact area of wheel and wire being insufficient. If, 
however, “arcing” does take place on any ears which have 
been properly erected, on careful investigation he will find 
that it happens only at the centre when the ear has been 
thickened to allow of a hole being tapped to receive the in- 
sulated stud bolt, and when the flange of the trolley wheel 
has come into violent contact with this thickened part and 
thus been thrown out of contact with the ear for an instant. 
The cguse of the wear is the same on uphills as on down- 
hills and levels, and, with the smoothness, is accounted for 
in another way than that suggested by Mr. Tweedy. 

Figs. 5, 6, 7, 8, 9 and 10 are interesting, inasmuch as 
they disprove conclusively that which they are intended to 
prove. In those which illustrate sections of wheels on ears, 
a much greater area of contact is shown than in those which 
illustrate sections of the wheels on wires; and the author 
Seems conscious of this, as he practically says that his 
illustrations are erroneous, in so far that in practice the 
contaet with the ears is less than illustrated. The illus-- 


traions, however, are relatively correct, as there is generally 
a greater surface contact between the wheel and the ear 
than between the wheel and wire. 

With reference to what he terms the “ bumping” wear, 
he is quite right in saying that it is of very little conse- 
quence, as no linesman would tolerate any roughness at 
splice ears or any place other than crossings where it is 
unavoidable. 

The type of ear suggested by Mr. Dudgeon as a remedy 
may not be on the market, but I can assure him that such 
an ear was extensively used on the system in which the 
writer is interested, and, like its predecessor (the deep 
grooved ear), was found very much wanting, being different 
therefrom only in respect that its defects were greater. 

Deep grooved ears were first tried, but were found to be 
very badly worn in a corrugated fashion. It was thought 
that this was due to the rough under-surface of the ear, 
caused by hammering the lips of the ear round the trolley 
wire ; and, with Mr. Tweedy, it was concluded that this 
could be obviated by providing a perfectly smooth path for 
the trolley wheel. Accordingly, an ear was designed for 
this purpose. This ear covered the outer half only of the 
circular wire, and its sides were very thin, two small lugs 
being left to encircle the wire at the extreme ends. These 
were merely for holding the ear in position on the trolley 
wire until it had been soldered, after which they were filed 
off completely, thus providing the perfectly smooth path 
similar to that provided by grooved trolley wire. These ears, 
however, did not by any means fulfil expectations, as it was 
found that the wear was still going on, and that whereas 
formerly the lips of the deep grooved ears protected the 
trolley wire it was now quite unprotected, and in conse- 
quence was rapidly disappearing. Grooved trolley wire was 
then suggested as a remedy, not because it provided a 
smoother path for the trolley wheel than did the soldered 
ear of new design, but because it obviated the necessity of 
soldering, which through softening the copper wire was 
blamed for the undue wear. A part of the system was then 
equipped with this grooved wire, and the results are no more 
satisfactory. The wear still goes on, and whilst the use of 
grooved wire has many advantages, it has several disadvan- 
tages. The chief of these is, that at curves and other places 
where there is any side wear, one of the grooves very soon 
disappears, and soldering has to be resorted to. 

The actual cause of the wear is due neither to “ arcing” 
nor “bumping” of the kind suggested by Mr. T'weedy, but to 
the pitching motion of the single bogie cars in general use 
in this country. The trolley pitches with the car, and at 
the rigid span the trolley wire suffers, so that the less pro- 
tection the ear affords the shorter must be the life of the 
wire. There can, therefore, be no advantage as regards wear 
in grooved trolley wire. The corrugated wear at the point of 
suspension will be found most apparent where the cars travel 
at a high rate of speed, or wherever irregularities are found in 
the rails. On uphill track the wear is greater, but corrugations 
are not so apparent, due to the fact that the pitching motion 
of the car is shorter and more acute, and to the consequent 
retarded movement of the trolley wheel, which tends to give 
to the ear the smooth appearance mentioned by Mr. Tweedy. 
This being so, the remedy is double bogie cars. The writer 
has had experience of lines on which these cars were run- 
ning, and has found that after several years the trolley wire 
under the ears gauged 00 S.W.G., which was the original 
size. 

Single bogie cars were recently adopted on these same 
lines, and in a very short time the effect was soon manifest 
in the corrugated wear at the point of suspension, 
common to all lines where this type of car is used. This 
effect, however, is more noticeable with centre-running than 
with side-running trolleys. 

It is very unlikely that any of the large tramway systems 
in this country will, in the immediate future, discard these 
ars, Which have other and greater advantages over 
the double-bogie type. Another way, therefore, of meeting 
the difficulty must be found, and since we cannot do away 
with the wear, we must do something to protect the trolley 
wire where this is greatest. For this we must go back to 


the mechanical ears which Mr, Dudgeon likes so little, and 
which he condemns wholesale, though I take it he has not 
had experience with every type. On one of the largest 
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systems im the country—I refer -to Glasgow—an under- 
running mechanical trolley ear has been extensively used, and 
has proved, after all else failed, the “ salvation” of their 
lines. ‘There are several types of under-running ears on the 
market; but the one used in Glasgow is undoubtedly the 
most effective, and has proved the most economical, both in 
erection and maintenance. 

The working life of overhead equipment does provide a 
fascinating study for tramway engineers, and I am sure they 
are not inclined .to let the lineman supply all the informa- 
tion. It would be a thousand pities if they did, more 
especially if their sources of information were as unreliable as 
those of Mr. Tweedy. 








LONDON POWER SUPPLY. 


On Tuesday the London County Council considered the reports of 
the Highways and Finance Committees on the question whether the 
Council should itself promote a scheme for supplying electrical 
energy in London and certain surrounding districts, and if so, out 
of what fund the cost of promoting the Bill should be paid. The 
report of the Highways Committee appeared in our issue of 
November 3rd (page 717). It was recommended that the necessary 
application to Parliament should be made. . 

The Finance Committee, however, submitted a very lengthy 
report on the Highways Committee’s proposals, criticising them 
in very plain and strong terms. They complain that they have 
found themselves in a position of great difficulty owing to the 
absence of any financial data to guide them in advising the Council. 
They are strongly of opinion that, in a matter of this magnitude, 
raising financial issues of the greatest importance, the Council 
should, before committing itself to the undertaking, have before it 
a definite and carefully worked out scheme. In the absence of 
such a scheme, they have set themselves the following questions : 
(1). Are there reasonable grounds for thinking that the enterprise 
will be self-supporting? and (2). Can the large sum of capital 
required be raised without affecting the credit of the Council ? 

The first is one of vital concern, for they (the Finance Committee) 
cannot suppose that the Council would agree to invest some millions 
of public money in an undertaking of the kind without substantial 
reasons for the belief that it would be at least self-supporting—in 
other words, that the profit on working would be sufficient to 
pay the interest on and provide for the repayment of the money 
borrowed. The credit of the ratepayers would in any case be 
pledged for the raising of the capital ; but the Countil would no 
doubt agree that, beyond this, no further assistance should be looked 
for from the rates. The Highways Committee had offered no guid- 
ance upon this matter, except a general statement that, in their 
opinion, “it would be quite practicable to put forward a satisfactory 
scheme.” 

In these circumstances the Finance Committee had to take the 
estimates—for which they took no responsibility—of the Adminis- 
trative Power Co., as placed before Parliament. The Power Co. 
proposed to supply a very large “ industrial” and “ non-industrial” 
area, of which no less than 75 per cent. was outside the County of 
London. The figures related to the company’s entire area. The 
company gave no figures for the County of London separately. 
It was doubtful, said the Committee, whether the profit estimated 
by the company could have been obtained, but whether the com- 
pany’s estimates were well founded or not, the Committee say 
that they are deserving of attention, as any practical scheme put 
forward by the Council will inevitably be compared with them. 

In order to ascertain the financial effect of the scheme, the 
Finance Committee assume that a sum of £3,000,000 would be 
required in the first instance for a large generating station, with 
mains and subsidiary works. The expenditure of this money would 
be spread over five or six years; and there must inevitably be a 
long period during which the capital would be unremunerative. 
The Power Co. proposed to meet this difficulty by obtaining power 
to pay interest out-of capital at the rate of 3 per cent. up toa 
maximum of £310,000. There is no precedent for a municipal body 
being given such a power, and the Committee assume, therefore, 
that the interest on the capital raised would have to be defrayed 
out of the rates year by year. They estimate that for interest 
payable on a sum of £3,000,000 during the construction of the 
works, an aggregate sum of about £380,000 would have to be so 
provided. This is a consideration which they do not think the 
Council has sufficiently appreciated in the past. There are pre- 
cedents for the postponement for a few years of the sinking fund 
provision, and they have therefore assumed that no charge under 
this head would fall upon the ratepayers in the earlier years. The 
ultimate debt charges, assuming that the expenditure on land.and 
buildings were spread over 60 years, and the cost of machinery, 
trunk mains, &c., over 25'years, may be taken roughly at about 
6 per cent., which, on an initial- outlay of £3,000,0)0, would 
represent an annual charge of £180,000 a year. What the Council 
has to consider is the probability or otherwise of the undertaking 
showing a profit on working sufficient to produce this amount. The 
Power Co, calculated on a total output for their entire area of 
133,500,000 units in five years’ time, and on 600,000,000 units in 
11 years’ time, when the works would be completed. 


The Committee find that the output of the existing undertakers 
in London in 1903-4 was as follows :— 


85,933,026 units 


Companies 
27,963,137 


Borough Councils - 


Total a ‘a ‘ .-- 112,896,163 


On the basis of the Power Co.’s calculations it would be necessary 
for the Council to sell upwards of 200,000,000 units at an average 
of ‘7d. per unit in order to realise a profit on workiog of £180,000 
a year, even if the working expenses should prove to be not higher 
than those estimated by the company, and if the same provision 
were made for renewals and reserve. 

The Finance Committee point out that the Highways Com- 
mittee’s proposed area of supply has not yet been determined, but 
they gather that it would include a large district outside the County 
of London. This is an important point, because the existing con- 
ditions of the electric supply in London and the extent to which 
existing undertakers are providing therefor, appear to render it 
extremely probable that a scheme of supply limited to the county 
would not allow of a sufficient output for production at the lowest 
possible cost. On the other hand, there are obvious difficulties in 
the way of the Council obtaining powers of supply outside the 
County of London, and the wider area would largely increase the 
amount of capital to be provided, and add greatly to the Council’s 
responsibilities ; for whatever financial risks there may be in the 
undertaking would fall entirely on the ratepayers of the County of 
London. It is not clear, from the proposals outlined in the High- 
ways Committee’s report whether the Council would be able to 
supply power direct to individual manufacturers, or only, withcertain 
exceptions, to supply through existing undertakers. The Power Co. 
sought powers, with the consent of the Board of Trade, to supply 
directly to the manufacturers with the object, no doubt, of securing 
thereby a lever to force the distributing undertakers either them- 
selves to supply the manufacturer at or about the prices offered by 
the Power Co., or to accept a bulk supply from the Power Co. 
It appears to the Committee that this matter has an important 
bearing on the probable amount of business for which the Council 
might look. ‘“ Again, the Highways Committee are not yet ina 
position to estimate the amount of support which the Council would 
be likely to receive from existing undertakers (companies and 
borough councils), and until some information on this point is 
forthcoming it appears to us undesirable for the Council to commit 
itself.” 

The report also refers to the probable effect which the scheme 
would have upon the Council’s credit :—‘‘ We view with apprehen- 
sion the large addition to the Council’s capital commitments which 
this undertaking would necessarily involve. As the Council must 
be aware, the question of the extent of its commitments, parti- 
cularly in their bearing on the amount of money which will have 
to be raised on loan during the next two or three years, has for 
some time past been a matter of growing concern to us. We desire 
to impress upon the Council the fact that, however good its credit 
may be, if it were to force larger loans on the market than the 
investing public could readily absorb, the Council would inevitably 
have to be content with a lower price for its issues of stock, and 
this would particularly be the case when the general conditions of 
the money market are not altogether favourable for such issues. 
The effect of such a course would speedily prove detrimental to the 
Council’s credit, and in our opinion the Council should so limit its 
capital expenditure as to obviate the necessity for making undue 
demands upon the money market. The time has, in fact, arrived 
when the Council must, in our judgement, select from the objects 
of expenditure which it is being pressed to undertake, those which 
are necessitated by its present statutory duties.in order that its 
general financial position may not be prejudiced.” 

The Committee say that, apart altogether from the consideration 
of the risk which the proposed scheme involves, they think the 
Council should endeavour to find some solution of the problem 
which would not involve the raising by the Council of large sums of 
capital in the near future. 

By way of illustrating their view, they point out that the report 
of the Highways Committee does not discuss any alternative policy 
by which the evils which might result from the creation of a virtual 
monopoly with wide powers might be obviated, as, for example, the 
introduction in the Power Co.’s Bill of adequate safeguards in the 
form ofa purchase clause, sliding scale of prices, and dividend and 
other similar provisions. They merely refer to this aspect of the 
subject in order to point out that there are alternative methods of 
dealing with the difficult situation which has been created by the 
general recognition of the changed conditions under which elec- 
trical energy must in future be generated. They impress upon the 
Council “ the fact that the enterprise to which it is being asked to 
commit itself is one which, from its nature and from the possible 
developments of electrical science, is of a somewhat uncertain 
character.” ‘The Council is being asked to commit itself without 
any figures before it showing that the undertaking would be made 
self-supporting.” ‘The Council should be further guided in this 
matter by its financial position, and that it should not largely 
extend its financial engagements during the next few years beyond 
those already entered into.” 

When the matter was under consideration on Tuesday, Mr. H. P. 
Harris, as an amendment, moved that the recommendation of the 
Highways Committee should be referred back for further considera- 
tion. Mr. R. A. Robinson seconded the amendment, which, after a 
long discussion, was rejected _by 79 votes to 36. A further amend- 
ment was proposed, as an addition to the recommendation, to the 
effect that before any Bill was intreduced into Parliament, an 
opportunity should be afforded for a full discussion of its pro 
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visions, especially in regard to the financial consequences of the 
scheme. - 

This amendment was carried, and the amended rccommendation 
was then adopted_on‘a division by 79 votes to 32, 





THE OLYMPIA ELECTRICAL EXHIBITION. 
(Concluded from page 7585.) 


Klein Engineering Co., Ltd. 


The well-known cooling. towers of the KLEIN ENGINEERING Co. 
were represented at the Exhibition by neat little models; both 
natural and forced draught are used in these coolers, which are 
suitable not only for steam plant, but also for cooling the circulat- 
ing water at gas-driven stations. There were also working models 
of an automatic weighing and recording machine, a printing appa- 
ratus for use in connection therewith, and a “free fall” steam trap. 
The accompanying illustration shows the automatic weighing 
machine above mentioned, as fixed between the overhead bunkers 
and the mechanical stokers in a power station. The machine hasa 
capacity of 14 to 2 cwt., and is fitted with a measuring valve which 
delivers, approximately, the desired quantity of coal to the weigh- 
bucket. From the latter the coal is discharged at the side through 
a bifurcated shoot into the stoker hoppers. The machine can be 
driven from the stoker shaft, and completes one revolution in about 
10 seconds, so that its capacity is about 9 tons per hour. 

The method of operation may be briefly described as follows: 
When the boiler requires coal,’a counterbalance weight attached to 
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the shoot comes into operation and throws into gear a clutch, and 
the cycle of operation commences. The first operation is to 
pull over the measuring valve, which shuts off the supply from the 
overhead bunkers and opens at the bottom, depositing its load 
in the weigh-bucket of the machine, after which the measuring 
valve returns to its original position (closed to the weigh-bucket 
and open to the overhead bunkers), and the weigh-bucket is gently 
lowered on to the knife-edges of the weigh-beams, when the weight 
is recorded ona dial. It is then raised free of the steel centres, 
the door of the weigh-bucket is opened, and the load is deposited 
through the shoot into the stoker hopper. This operation is 
repeated until a sufficient quantity of coal has ‘been deposited 
through the shoot into the hopper to overbalance the counterweight, 
when the clutch is thrown out of gear and ‘the machine comes to 


rest. As soon as the coal accumulated in the bopper and 
shoot. has been fed into the furnace, the counterbalance 
weight comes into play again, and the machine delivers a further 
supply of coal to the hoppers. 

In order to secure this result, the shoot itself is suspended in 
such a way that the accumulation of coal in the hopper pushes it 
aside, so that the operation of starting and stopping is entirely 
automatic. As these self-acting appliances multiply, one begins to 
wonder whether the power station of the future will require any 
attendance at all! - 

Some of the weighing machines made by the company are 
intended to record not merely the number of loads, but also the actual 
weight of each separate load ; a machine of this type is used at the 
Brimsdown power station of the North Metropolitan Electric 
Power Supply Co., described in our issue of September 9th last 
year. As the loads taken up by a grab vary considerably, this is a 
very useful device for weighing-in coal from barges. At the same 
power station a Klein travelling weighing machine is used to feed the 
hoppers of the mechanical stokers. The Klein Engineering Co. are 
also placing on the market an entirely new kind of weighing 
machine, of the platform type, fitted with apparatus which gives a 
printed record of the loads. 


Simplified Underground Conductor Co., Ltd. 


Samples of the mains laid by this company in various parts of 
the country were exhibited, ¢.y., as at Reading and Woking. Both 
copper and aluminium cables are employed, and, in connection 
with the latter, the best joint that we have yet seen was demon- 
strated. This is made by “ cast-welding,” a cast-iron mould being 
clamped round the parts to be joined and molten aluminium poured 
in. Both Haskinised pitch-pine and earthenware troughing is 
used, with improved methods of joining the sections, but no wood 
is actually in the conduit, in contact with the cables, porcelain 
supports being employed. Steel core concrete troughing is also 
used. An improved feeder pillar, of totally different pattern 
from the ordinary type, is made by the company, all the terminals 
and switch-fuses being collected at the top of the pillar, which 
is fireproof and watertight. A special patented arrangement of 
switch-fuse was also exhibited, in which arcing is prevented and 
the blowing of the fuse is indicated. 


W. T. Glover & Co., Ltd. 


Messrs. GLovER’s exhibit was typical of the Trafford Park 
industry associated with their name. Electric cables, joint boxes, 
feeder pillars, cable jointing tapes and accessories, manhole covers, 
cable drum carriages, &c., figured on their stands. 

The cables are made to suit any voltage and any requirements 
from the smallest house wire to the largest underground con- 
ductors. A sample was shown of an 8-sq. in. cable, which is about 
the largest ever made. 

The drum carriage was of the ingenious type recently introduced 
by the company, and described at the time in our columns. 

A small model of Glover's hydraulic test tank was shown, to 
illustrate the method which the company has devised as a substitute 
for the usual 24-hours’ immersion test. 


Robt. W. Paul. 


The apparatus on this stand covered a wide range, including 
standard resistance coils, boxes and bridges, rheostats, portable and 
stationary galvanometers, electrostatic voltmeters and _ electro- 
meters, condensers and standard cells, pyrometers, and the new 
Nernst-Paul high-power lamps for optical lanterns, &c. We had 
hoped to give illustrations of some of the special features of this 
stand, but we must defer further notice to some later occasion. 


Leonard Shaw. 


At this stand was shown in operation a photo-printing apparatus 
of the ‘‘continuous rotary” type. The machine has its axis vertical, 
and consists of a frame supporting a glass cylinder, up and down 
the interior of which a powerful arc lamp is moved by automatic 
mechanism, while simultaneously the tracing and paper are drawn 
together round the cylinder, the whole being driven by an electric 
motor. The apparatus was very quick in action, and could take 
tracings of any length whatever, or a series of short tracings. 


Corps of Electrical Engineers R.E. (Vols.). 


By the courtesy of the commanding officer, T. Gunn, sergt.-major, 
a most interesting collection of apparatus used in the South African 
War was exhibited, including some interesting trophies, in the 
annexe and in the gallery. Specially prominent were several pro- 
jectors, both Boer and British, and a complete field set consisting 
of an electric searchlight projector, engine and dynamo, and-cable 
drum, which had done good service. 


Steel, Peech & Tozer, Ltd. 


At this stand the “ Phoenix” liquid controller was exhibited. 
This ingenious device was described in our issue of October 16th, 1903. 
It {s highly suitable for engineering works, cranes, dockyards 
and such places where ability to withstand rough usage is a sine 
quad non. 


National Gas Engine Co.,.Ltd. 


The NationaL Gas ENGINE Co. showed three of their well- 
known engines, two of. which were coupled to dynamos, one of 
2 B.H.P., and one of 5 B.H.p. The third was a 20-b.H.P. engine, and 
was fed with gas by a suction gas producer. 
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Cory Bros. & Co., Ltd. 


We believe that this was the only firm exhibiting samples of 
coal. Welsh steam and other coals were shown, suitable for using 
in all kinds of boilers. We had no opportunity of applying any 
practical tests to it, so all that we can say is that the coal looked 
very nice and black ! 


New Brotherton Tube Co., Lid. 


At this stand were shown enamelled steel conduits of various 
kinds for interior wiring, and fittings to match, as well as tubes for 
steam, gas and water. 


Electricity Supply Companies. 


It was interesting to note that a number of the London supply 
companies were represented in the Exhibition. The METROPOLITAN 
EvEctRIic Suppiy Co., Lrp., had on view maps of its arca of supply, 
including the large area in which it has recently secured powers to 
supply in bulk. The St. James’ anD Paty Manu Exvecrric Licut 
Co., the WESTMINSTER ELECTRIC SUPPLY CORPORATION, Lrp., and 
the CHARING Cross, WEsT END AND City ELEcTRIcITY Supply Co., 
Lrp., also oceupied stands, mainly, no doubt, for the purpose of 
receiving inquiries ; and we gathered that the results had been by 
bo means unsatisfactory. 


Engineering Supplies. 


There were several firms showing supplies and accessories of all 
kinds for engineering works, power stations, &e. 

The Care AsBEstos Co., Lrp., exhibited non-conducting covér- 
ings for steam pipes and boilers, and asbestos materials for electrical 
insulating purposes. 

Messrs. J. H. Heatuman & Co. showed their well-known 
ladders, wheeled, telescopic, &c. 

Messrs. Hoppett Way & Co., Lrp., had magnesia patent sec- 
tional steam-pipe coverings on view, and various materials and tools 
for electricity works. 

Messrs. EK. S. Hryptey & Sons exhibited a number of small 
vertical high-speed steam engines. 

At the stand of the FrictionLess ENGINE Packine Co., L7p., 
the SPHERICAL METALLIC PACKING AND ENGINEERING Co. showed 
their spherical packing, valves, trolley wire holder, &c. 

The Unrtep AsBeEstos Co., Lrp., exhibited all kinds of asbestos 
goods—packing, non-conducting covering, ‘ Uacolite” asbestos 
slate, oils, &c. ? 

Messrs. JOSEPH RHopES & Sons, Lrp., were prominent with 
power presses for cutting out armature core-disks, small stamp- 
ings, &c., and a shearing machine capable of cutting 100 sheets 3 ft. 
wide x No. 14 B.w.a. thick per minute. 

Mussrs. G. Ricuarps & Co., Lrp., and TinGuMan’s Parent 
Sanp Brast Co., Lrp., showed drilling, boring and turning 
machines, sand-blast apparatus, air compressors, &c. 

Messrs. Price’s Patent CANDLE Co., Lrp., had an interesting 
exhihit of lubricants of all kinds for steam, gas and oil engines, 
dynamos and motors, &c., and apparatus for the testing of oils was 
shown in actual operation. So little is known of oils, though the 
subject is of great importance, that such a demonstration should be 
of great value in attracting attention to its merits. 

Messrs. F. Darton & Co. had a variety of small dynamos and 
motors, induction coils, hand lainps, &e. 


Office Fittings. 


There were numerous exhibits of office fittings and furniture, 
admirably adapted to their purpose, and in many cases of most 
ingenious design. Such, for example, were the GLOBE WERNICKE 
Co.’s “ Elastic” bookcases, which can be extended indefinitely as 
required ; their desks, filing cabinets, &c., were also most attractive. 

Messrs. Hammonp & Stow displayed the various card index 
and filing apparatus, known as the “ Montague ” systems. 

Mrssrs. Howarp Bros. showed the well-known “Dey” time 
register for recording the times ‘of arrival and departure of 
employés in systematic form ; also their ‘‘ Dey ” cost keeper, &c. 

Messrs. JosepH KayE & Sons, Lrp., exhibited their ‘“ K’s 
patent” locks and catches of all kinds, seamless oil cans, 
lamps, &c. 

The OrricE APPLIANCES MaNvuFAcTURING Co. showed the 
“ Victoria” automatic letter copier, which can be worked by elec- 
tricity, and requires only one operation from inserting the originals 
to removing the copies. 

The OtivER TYPEWRITER Co., Ltp., exhibited the’ rt standard 
visible type-writing machine, fitted with interchangeable carriages 
and different types, as well as the Oliver rotary duplicator, and 
desks, chairs, tables, &c. 

The SHannon, Ltp., showed their famed letter-filing cabinets, 
rapid roller letter copier, sectional book-cases, desks, &c. 

Messrs. Toxuir & Harvey showed flat files, ‘‘ Guildhall” 
loose leaf books, and Waterman’s “Ideal” fountain pens. 

The TrapiInG & ManuracturinG Co., Lrp., had their T. & M. 
office accounting systems, files, card indexes, ledgers, &c., on view. 

The TYPEWRITER Co., Lyp.,.showed the ‘‘ Royal Barlock” visible 
writing typewriters of various patterns, desks, files, duplicators, &c. 

Messrs. J. J. Stockatt & Sons, Lrp., exhibited their patent 
time-recorders, automatic switches, clocks, and filing systems. 








CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession, 
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Municipal Wiring. 

In reply to Mr. Slatter’s letter in the Review of 10th 
inst., | quite agree with Mr. Slatter’s idea re the above 
matter, but would suggest that if the enclosed assisted wiring 
scheme be brought into force or not, » sample of the mate- 
rial to be used should be submitted to the borough electrical 
or resident engineer for his approval or inspection. | think 
as regards municipal electric lighting stations, if this system 
of wiring were undertaken it would not only increase the 
number of consumers, but would be an inducement for small 
shops to use electricity in place of gas. If the worthy 
chairman will give this system a fair consideration, I think 
he will find that it will meet his requirements, and a further 
advantage is, that where it is in use,a profit of 5 per cent. 
on the outlay is obtained each year. 

H. Whittle. 

Accrington, November 10th, 1905, 


ELEcTRICITY WORKS, ACCRINGTON. 
November, 11th, 1905. 
The U.D.C. Electrical Engineering Department. 
System of Assisted Wiring. 

The U.D.C. to wire the premises for the tenant, that is, to invite 
tenders from local wiring contractors, and let the work out subject 
to the electrical engineer’s approval. The rent per quarter to be 
4d. per point installed. (Point)—Plain pendant with shade. If 
fancy fittings are required, the tenant to pay the extra cost. No 
installation under five points to be considered on this system. 
Should the tenant desire to discontinue using the supply, three 
months’ notice should be given to the U.D.C. Suppose an installa- 
tion cost the U.D.C. £3 5s., complete, that is, 13s. per point for five 
points, the rent would be per quarter Is. 8d., or 6s. 8d. per annum, 
This shows that the profits on the outlay would exceed 5 per cent. 

This system is, I think, a very fair one as regards wiring con- 
tractors. 

H. WHITTLE. 





In reply to your correspondent’s letter in the current 
issue of the ELecrricaL Review on the above question, | 
would like to ask him to refer again to mine in your issue 
for October 27th, as I think he has missed the principal 
point of my argument. 

If Mr. A. Slatter will write me direct, | shall be very 
pleased to give him further particulars. In the meantime, 
I may state there is a movement on foot in opposition to 
the Municipal Trading clauses, as proposed by the Hudders- 
field T.C., particulars of which I hope to favour you with at 
a later date. 

H. Moss, Manager. 
D. Witson & Co., 
Electrical Engineers. 
Huddersfield, November 13th, 1905. 





Lead-Covered Wiring. 

With reference to Mr. C. R. Whipple's letter of the 7th inst. 
in this week’s REVIEW, we are afraid that he, like so many 
others, is condemning the system on account of faults which 
are by no means a necessary part of the system. Of course 
there is no system of wiring or anything else that is proof 
against careless workmanship, and we do not think that any 
supporter of twin lead-wiring would argue that the system 
overcame such a difficulty. 

Our point is rather that with reasonably careful workmen 
and proper supervision, wiring with twin lead-covered wire 
can be carried out so as to give a perfectly satisfactory 
installation. 

With regard to the point raised by Mr. Whipple that the 
lead becomes granular at a bend, this is undoubtedly the 
case if a very sharp bend is made, or if the bend is mady 
very quickly. If, however, the bend is not too sharp, and 
if it is made slowly the granular action is negligible, and in 
this case we do not think the lead sheathing would be in the 
least porous. 
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Mr. Whipple states that the climax of the whole question 
is whether twin lead wire is more satisfactory than a properly 
carried out steel conduit system. This, however, is not the 
sole item for consideration. A matter nearly as important is 
the first. cost, and it is in this respect that twin lead wire 
comes out so far in advance of the steel conduit work. 
Probably, for ordinary installations, the difference in cost 
would be from 15 to 20 per cent. in favour of the twin lead 
wire, and this is a sufficiently large difference to make the 
question of great importance to whoever has to pay for the 
installation. 

Our contention is that, with proper work, the twin lead 
wiring can be made, for all ordinary purposes, quite as 
satisfactory as the screwed barrel, particularly if the lead- 
covered wire is protected in bad places by either light gauge 
tubing or a suitable steel casing ; and even if this is done to 
a very great extent, the cost is still below that for the 
screwed tubing, and the result is quite as, if not more, 
satisfactory. 

With reference also to Mr. Mackenzie’s article in the 
current issue, we think that the various points he has raised 
are also practically all answered by the suggestion of bad work- 
manship, either in the manufacture or in the wiring work. 
Bad wire of course can be best guarded against by buying 
only from an absolutely reliable maker, and bad workman- 
ship can only be guarded against by thorough supervision of 
the work as it is done. 

Possibly it is due to our making a great point of this that 
we have had so very little trouble with twin lead-wiring 
during the eight or ten years in which we have had experi- 
ence with it. Certainly our personal experience has been 
entirely satisfactory, and we have perfect confidence in the 
system, though of course we should not recommend its indis- 
criminate use, as every case must necessarily be considered on 
its merits. 

With Mr. Whipple we shall be glad to get fuller informa- 
tion as to the objections to the system, and trust that some 
of your correspondents will write you on the subject 
shortly. 

; Tyler & Freeman. 

London, E.C., November 11th, 1905. 





May I, through your “ Correspondence” column, ask Mr- 
Mackenzie why lead-covered wires drawn into iron gas-pipes 
laid direct in the ground will, as he states in his very 
interesting article, inevitably lead to breakdown ? 

It is certainly clear that electrolytic action is very likely 
to be set up, but inasmuch as, should this occur, the current 
will flow from the iron to the lead, it does not appear that 
the lead covering of the wire will be damaged by it. 

I know of one prominent firm of cable-makers who have 
recommended the laying of lead-covered cables in cast-iron 
pipes as a safe practice, and of a considerable length of this 
type of cable which has been laid under the above conditions 
for upwards of five years, and has given no trouble up to the 
present time. 

S. G. Payne. 

Bury, November 13th, 1905. 





Hygienic Telephones. 


That some little interest has been evoked by my letter on 
the above is manifested by the spirited reply of your Swansea 
correspondent, and the somewhat austere, albeit short, reply 
of Mr. Birnbaum. 

Speaking personally, and from some small experience of 
such matters, my sympathy goes out unreservedly to the 
editors when their “ Correspondence ” columns are swamped 
with matters which chiefly concern a few persons or powers 
only, and which lack general interest to the average sub- 
scriber. I can imagine them saying : “Oh, dear! Here's 
another letter about so and so. Not much in it. Suppose 
it will have to go in, or we shall be charged with bias.” 

Bearing the above fact in mind, I will endeavour to 
answer your correspondents in a courteous manner, and also 
to make the subject readable. You will observe the various 
points in the different letters as they are dealt with. 

1, It is a well accepted principle among those who study 


the science of sound and the application of electricity for 
transforming and transmitting sound waves as electrical 
energy, this energy ultimately being resolved more or less 
efficiently into a representation of the original sound 
waves, that the maximum effect of the voice is necessary 
on the diaphragm of the microphone in. order to produce 
the desirable maximum effect in the receiver at the further 
end, and that any tubular sound-wave conductor, especially 
those that compel the waves to go “‘round the corner as it 
were,” cannot fail to distort and weaken more or less the 
resultant effect on the diaphragm. A good inverse illustra- 
tion of this is shown in the old Gower-Bell receiver with its 
tubes and its “ twangy ” sound, instead of the now generally 
used Bell receiver. 

2. Undoubtedly a good hygienic telephone may be wanted, 
but I do not think it conducive to business to style your 
prospective customers as being afflicted with “anti-germ 
mania,” and then, again, one having such a teJephone for 
sale would courageously hope there would be more than a 
few of such people about, or the sales would suffer some- 
what. 

3. Doubtless many of your readers have had personal 
acquaintance, sad or otherwise, with patent priority matters, 
and your correspondent is apparently right when he asserts 
that the claim for hygienic properties, as a claim, is valid. 
I was merely pointing out even in an approximate way that 
something had been done before. 

{, My anxiety to bring the matter forward is very much 
over-estimated by Mr. Birnbaum, and is as nothing com- 
pared to the anxiety shown by Mr. Birnbaum when the 
G.E. Co. had the temerity to approach the same matter. 
Surely, there is room for healthy criticism. 

Alfred Y. Newell. 

Leicester, November 14th, 1905. 


Regenerative Control. 

I was very amused to see such a glowing account of -the 
regenerative control for tramway cars in the ELECTRICAL 
Review of October 27th. It is rather surprising to one to 
see that such a subject has remained uncriticised. Perhaps 
the writer of the article would be kind enough to give your 
readers some idea‘as to the cost and number of lamps that 
regenerative cars burn out during the course of a week, also 
the number of times they break down and delay the whole 
service. It seems as though the writer could never have 
been in a power station where these cars are supplied from ; 
if he had I am afraid his opinion of them would alter. | 
think that the amount of energy that it saved compared with 
the cost of lamps, delay to service, and cost of repair to con- 
troller, &c., is very small indeed. There is no doubt but 
what the regenerative system will be all right when a few 
more improvements have been made, but not until. The 
writer also says that there is no jerk on starting, and that 
they are faster on hills than the series-parallel type. Both 
these points I differ from. Regenerative cars cannot keep 
time anywhere near so well as the ‘series-parallel ; at least, 
by what I have seen of them during the time I have been 
connected with them. 

Interested. 





With reference to “L. E. 8. C.’s” letters in your last 
issue, in the description given of regenerative control for 
s.B. driven cars, it was not intended to imply that shunt 
motors were unsuitable for traction purposes; on the 
contrary, the fact that two series-wound motors could have 
two shunt power speeds, and that despite the loss in using so 
many amperes to get the necessary field ampere-turns wanted 
for shunt conditions, they could run economically, proves that 
shunt motors properly designed should be more economical 
than series motors. What was intended to be shown was 
that an ordinary series equipment could be improved by the 
addition’ of shunt speeds without any alterations to the 
motors. 

The rating of the motors used is equivalent-to 2} E.H.P. 
per ton, whereas, in the example given by the editors in the 
last issue anent the two 40-E.H.P. motors climbing a grade 
of 124 per cent. at 105 miles per hour with a weight of 114 
tons, the motors are rated at 64 E.H.P. to the ton. They 
were, therefore, overloaded 50 per cent. The motors 
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described “in my letter would, therefore, be overloaded at 
about 140 per cent. I don’t think your correspondent could 
design shunt motors to stand this overload without injurious 
effects. Needless to say, the space available beneath the 
cars and the expense attached preclude the use of larger 


motors. 
p38 H. C.-B. 





I should like to take a hand in the correspondence on 
regenerative control, but at the moment I find no opening. 

Your correspondent, who signs himself ‘‘ Crane,” appears 
to doubt the facts ; consequently, until the facts are esta- 
blished to his satisfaction, there can be no argument. 

My son, Alfred Raworth, writes :—“I shall be* at the 
Great Northern Hotel, Leeds, for two or three weeks ; and if 
any of your readers care to test the facts for themselves, I am 
at their service, and will give them a demonstration on 
gradients up to 13 per cent.” 

I should like to ask Mr. Crane whether he is prepared to 
back up, in an equally practical manner, his declaration that 
‘“‘a series motor will do without injury for short periods 
three times the work that a shunt motor can manage.” 

John S. Raworth. 


London, S.W., November 14th, 1905. 





Are Lighting Extraordinary. 


The enclosed gem, culled from a local evening paper, 
would go far to prove that the limiting voltage for separately 
controlled are lamps burning in multiple has evidently not 
yet been reached. Quite apart from the mystery as to why 
the “poles” require lighting—the effect, I quite agree, of 
an are lamp burning off 440-volt mains, would be distinctly 
‘* fine,” probably “ final.” 

Doubtless, the unfortunate trimmer would have to cart 
around more than mere carbons. 

C. McC. 

The “ gem” :— 

Sir,—Would you kindly allow me space through the columns of 
your widely-spread journal to endorse the words of our friend, Mr. 
M‘Cowen, on the 2nd inst., under the heading of “ New Tramways,” 
which I would like to draw before the public notice, as follows: 
To light each pole with a fine arc lamp connected to the lighting 
mains at 440 volts, and no doubt this would have a very good 
effect, but the Corporation did not fall in with the wishes of the 
Tramway Committee. I would, asa punctual ratepayer, implore 
the Corporation to carry out this illustration made, which would 
meet with the well-being of our fellow-citizens and also would take 
away the old, ancient appearance of Belfast. 


[This is rather hard on Mr. V. A. H. McCowen.—Ebs. E.R. ] 





A Death Trap. 


We are always hearing of the advantages that accrue from 
the use of electricity in its various branches, and apparently 
it benefits everyone except the “men behind,” known as 
switchboard attendants, or, more euphemistically, as shift 
engineers. 

May I quote my own case as an example? My remarks 
will, of course, also apply generally to those with whom I 
work alternately. 

I am employed on shift in a London sub-station, which 
converts high tension alternating current, three-phase, 11,000 
volts, to direct current at 550 volts, for traction purposes, 
by means of rotary converters. I have an average week of 
64 hours. Only one man is on at atime, so that in addition 
to entire charge of plant, I have all the cleaning and 
repairing to do, and all this is done for the munificent salary 
(save the word !) of 25s. to 30s. per week. We have to 


_change over the high tension feeders at 2 .a.m., when there is 


no earthly possibility of obtaining assistance in case of 
accident ; there are no rubber gloves of any sort provided ; 
and owing to the machines flashing over I have myself been 
burnt more than once. 

I pointed out some of these facts to one of the chiefs, who 
replied, “ Serve you d well right ; you’re here to get 





killed, and as soon as you’re dead we'll get another man.” 
Satisfactory answer, was it not? The bitter irony of it 
all is that in this single-handed - sub-station (one of many) 








there is one of the ELxcrricaL Review cards for showing 
how to deal with apparent death from electric shock. 

Now, Sirs, I appeal to you as editors of an upright and 
fair-dealing journal, to make these facts public, for public 
they ought to be. It is criminal to subject anyone, I don’t 
care who, to such risks. 

I am a University man, and have knocked about the 
world a bit, and know something of life. I did not take up 
electrical engineering till somewhat late, which accounts for 
my present position. To any ond fide engineer (no? con- 
nected with the work I have outlined, as that would be 
useless) I will willingly give my name and address, and [ am 


‘ ready at any time to prove to him the veracity of my state- 


ments, as I know I cannot be contradicted. 

It is time that this abuse of human life in the electrical 
world was stopped, and I shall be pleased to aid any 1move- 
ment to stop it. Where is the Board of Trade ? 

If any of your readers have had a similar experience, I 
should like to hear about it. 

Tin-tack. 








LEGAL. 





INGLETON ELecrric LiGHTING AND PoweErR Co. 2. 
INGLETON Gas Co. 


Mr. Justice WARRINGTON, in the Chancery Division on Wednesday 
last week, commenced the hearing of an action brought by the 
Ingleton (Yorkshire, West Riding) Electric Lighting and Power 
Co., Ltd., against the Ingleton Gas Co., Ltd., in which the plaintiffs 
claimed damages for injuries done to their electric cables by the 
defendants in laying or relaying gas mains. They also sought 
injunctions restraining the defendants from laying their pipes within 
3 ft. of the cables and lines of the plaintiffs, from laying them so 
as to interfere with the plaintiffs having free access to their cables 
and lines, and from laying them without giving three days’ notice 
of their intention to do so, and without permitting the work to be 
under the superintendence of the plaintiffs’ officers. 

Mr. McMorran, K.C., and Mr. E. A. Parkyn appeared for the 
plaintiffs, and Mr. Norton, K.C., and Mr. McSwinney for the 
defendants. 

Mr. McMorran said the plaintitf company was registered under 
the Companies’ Act in 1899. They obtained a licence from the 
Board of Trade, and in 1903 they obtained a provisional order, 
which was confirmed by Act of Parliament. The Ingleton Gas Co. 
was formed in 1886. They had no statutory powers to supply gas or 
lay mains and service pipes, but they proceeded to lay them and 
supply gas to private persons, and to public lamps. ‘The business of 
the Gas Co. was purchased in 1899 by the defendant company, which 
was registered several months after the plaintiff company, and which 
still had no statutory powers whatever. During the first week in 
January, 1905, the defendants dug a trench in a street of 
the village, and whilst doing so, seriously injured a feeder 
cable belonging to the plaintiffs, in consequence of which the 
village was thrown into darkness for the whole of one night and 
one day, and the supply of electricity was seriously incommoded for 
some time. The actual fault was only found after some difficulty, 
and at great expense. The defendants had laid a gas pipe above 
the plaintiffs’ cable, thus preventing them from having free access 
thereto. He had evidence to show that the injury was caused 
through negligence, but he went further than that, and said the 
damage was caused in the course of performing an illegal act, the 
opening of trenches in the street being a public nuisance and un- 
lawful. This was not an isolated act on the defendants’ part, but 
one which had occurred at intervals in the past, which must occur 
in the future, and which might lead to further damage. 

Evidence was given by Mr. Davip TaTTERSALL, resident 
engineer of the plaintiff company, who explained the fact that the 
supply was not immediately interrupted, on the assumption that 
the pick pierced the sheathing of the cable, and touched the neutral 
conductor. It left a hole in the cable which admitted moisture, 
and a gradual leakage was set up, tending to carbonise the 
insulator, which would go on increasing until it burnt out 
altogether. The hearing was adjourned. On its resumption 

Mr. Davin TaTTERSALL, further examined, said the cable was 
4 in. below the gas pipe, and the distance between the two was less 
than 2 ft. He had seen the cable in question Jaid. It was laid 
from a big drum without an inner roller, but it was not true that a 
kink was caused by straining, by which moisture might be admitted, 
thus eventually causing a short circuit. He denied that if in 
seeking for the fault full power was put on it would make a small 
hole bigger, or that the fault could have been caused in the course 
of testing. 

EpwarpD ToMLINson, a stonemason, said he was employed to dig 
a trench for the relaying of the gas main. He was also employed 
by the Electric Co. in February to open the trench for them. 
When getting near the cable he noticed that the earth was black, 
showing that the cable had been fused. The sheathing of the cable 
was burnt. An employé of the Gas Co. noticed the hole in the 
sheathing, and remarked to witness that it was a pick hole. 

Mr. Wm. F. Pricz, M.I.M.E., M.I.E.E., said he was a member 
of the firm that laid the cable, and was sent to Ingleton when the 
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fault was discovered. The injury to the cable was undoubtedly 
effected from the outside by some sharp instrument, the hole being 
more or less regular in shape. The interval between the injury being 
done, and the breaking down of the cable, depended on the rate at 
which the hygroscopic insulation absorbed the moisture. The cable 
might break down almost immediately ; on moderate soil it might 
take two or three months, and in sandy soil it might never break 
down at all. 

Cross-examined, it was possible for the damage to have been 
done some months before it was. discovered ; but, in view of the 
nature of the soil, he should not think it could have been more than 
two months. 

For the defence, evidence was given by a foreman and workmen 
employed by the defendant company, and by the contractor who 
laid the pipe. They denied that they uncovered the cable, or 
touched it with their picks. 

Mr. J. StincER, a director of the defendant company, said he 
saw the trench opened in February, when the Electric Lighting Co. 
found the fault. Atthe point where the fault was found, the trench 
was about 3 ft. wide. About a half of the gas pipe was exposed. 
He had told his man, Berry, to measure the distance between the 
cable and the pipe, which was 2 ft. 9 in. 

Cross-examined, he did not say at the time that the damage was 
done by a pick. He could give no reason for wanting to know the 
measurement. It was not because it was suggested that his man 
had done the mischief or because he suspected that that suggestion 
would be made. 

Mr. Luke Bett, highway surveyor for the Settle Rural District 
Council, said the Gas Co. had applied for leave to open the road 
to the Council, which replied that it had no power to grant per- 
mission, but would raise no objection if the road were properly 
restored. The trench was filled up to his satisfaction. 

Mr. MarrHew Apam, consulting electrical engineer, said that 
having regard to the proximity of gas and water mains and the 
frequent necessity of opening the road, it would have been a reason- 
able precaution to put a board in the earth above thecable. It was 
a practice which he always recommended. 

Cross-examined: He was of opinion that the injury was caused 
from the outside, and probably by a pick. 

Mr. Wm. WriGut, secretary of the defendant company, said he 
was present during the relaying of the gas pipe. He had told the 
men to be careful, knowing that in some parts the cable was quite 
close to the pipe. He was present all the time, and the work was 
carefully done. The hearing was again adjourned. 

In giving judgement, his Lorpsur, said that as to the actual 
facts, he preferred the evidence of the defendants’ witnesses to that 
of the plaintiffs. The former were the people who had done the 
work, and in his judgement they were more to be trusted than the 
plaintiffs’ witnesses. If the gas pipe had been in the middle of the 
trench dug by the defendants, the edge of the trench would have 
been 14 in. from the feeder cable, which was injured. It came out 
in the evidence, however, that the pipe was not in the middle, and 
the edge of the trench was further still from the cable. The 
plaintiffs’ theory was consistent with the injury having been 
caused during the opening of the trench in January, 
but they had not, in his opinion, discharged the onus 
which was on them, of establishing that the injury was 
occasioned by the defendants’ workmen; and he thought 
if he was to accept the description of what was done by the defen- 
dants he must come to the conclusion that the injury was not done 
by them. He did not think it was consistent with the facts that 
the injuries should have been occasioned by a pick used by 
their workmen. The strength of the plaintiffs’ case was this: 
There was a hole admittedly occasioned by external agency and by 
a blow of such an instrument as a pick. No explanation was 
offered as to how the injury could have been occasioned.. The 
answer was that the plaintiffs had to satisfy the Court that the 
injury was done by the defendants, and it was not for the defen- 
dants to find the explanation of how the injury wasdone. Believ- 
ing the witnesses of the defendants, he must come to the conclu- 

sion that the facts they proved were inconsistent with the idea that 
the injury was done by them. The plaintiffs had not festablished 
their case, and there must be judgement for the defendants, with 
costs. 





In re Lerters Parent No. 14,006, of 1903, GranteD To 
J. N. Atsop, AND THE Patents, &c., Acts. 


In the Chancery Division of the High Court of Justice on 
Wednesday last, Mr. Justice Buckley in this case had before him a 
petition for the revocation of the patent, which counsel said was 
for a new process of purifying flour by means of electricity and 
increasing its nutritive qualities. 

Mr. J. G. GRawam appeared for the owners of the patent, and 
said it was recognised that some of the clauses of the specification 
as they now stood were invalid, and he asked his Lordship for leave 
to apply at the Patent Office to disclaim that part of the invention 
which related to a suggested chemical action which it was how 
known did not take place. 

Mr. F. Mouton, K.C., for the petitioners, opposed the applica- 
tion, and pressed for the revocation of the patent. He submitted 
that what the applicant proposed to do was not to disclaim, but to 
correct the specification by striking out incorrect statements and 
leaving the invention as wide as it was before. The real invention 
claimed was for making gluten out of starch by electricity. One 
might as well claim to make babies out of starch by electricity. 

His Lorpsuip said the patentee applied to the Court for liberty 
to apply at the Patent Office for leave to amend his specification 
by way of disclaimer. It had been held that the word “ disclaimer” 
in Sec. 19 of the Act of 1883 was to be read strictly, and did not 








include corrections or such explanations as might. be required for 
the purpose of defining the disclaimer. -The patentee now said that 
claim 2 would not produce the result claimed, and, therefore, he 
wanted to disclaim by striking out claim 2. It seemed to him that 
was not disclaimer; it would leave the process just where. it was, 
and would not reduce the ambit of the claim. What the patentee 
sought to do was not within Sec. 19 of the Act of Parliament, and, 
therefore, he could not give him the liberty he asked. 

By consent it was agreed that the application of Mr. Graham 
should be treated as a summons and dismissed with costs, and his 
Lordship fixed November 29th for the trial of the petition so that 
the applicants might have time to appeal from his present order if 
they so desired, 





SoutH LancasHtrRE Exvectric Traction Co. = 


At the Chancery Court for the* County Palatine, sitting at 
Liverpool on 13th inst., the affairs of this company came before 
the Vice-Chancellor, on the further consideration ef a debenture- 
holder’s action. Mr. Preston stated that the property had been sold 
to the Hon. Arthur Stanley- for £150,000. Out of this sum two 
prior incumbrances had to be provided for, the first being a charge 
in favour of Parr’s Bank, in respect of which there was a sum of 
£87,500 now due. This was money borrowed in order to complete 
a portion of the Tramway Co.’s system. The other incumbrance 
was a claim by the Electric Conversion Syndicate, who had brought 
an action against the company, which was now pending. If the 
syndicate succeeded in that action it was quite possible there would 
be a claim taking priority of the debenture stock. It was expected 
the action would soon. be disposed of either by trial or in some 
other way. The purchaser being a debenture-holder of the com- 
pany, it had been arranged that he should set off as part of the 
purchase money what would become due to him as dividend on his 
debentures, and provision was made for the payment of costs and 
the remuneration of the trustees. His Honour made an order, 
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BUSINESS NOTES. 


Consular Notes.—WvrtemBerc.—The British Consul 
in Wiirtemberg, reporting on the trade of that district in 1904, states 
that the electro-technical trade turned out a larger output than most 
trades, but the profits at the end of the year were not equally 
satisfactory, as cost of raw materials, especially copper, was greater, 
and wages also rose. Up to the present time (September) the 
endeavours {to form a Kartel have failed, but- will probably meet 
with success ere long. The Daimler motor works at Unterturkheim, 


underwent considerable enlargement during the year, and are now * 


among the largest on the Continent, employing 2,000 hands, and 
manufacturing benzine, spirit and petroleum motors, boat motors, 
railway motor-cars, and motor-cars} for the transport of passengers 
and goods. 

GErmaAny.—British Consul-General Schwabach, in his recent 
report on the trade and industry of Germany in 1904, states that 
the formation in the year of the two powerful combines, Allgemeine 
Elektricitiits-Gesellschaft, Union ‘Elektricitiits-Gesellschaft and 
Siemens-Schuckert Works, was followed in April, 1905, by the 
amalgamation of the manufacturing department of the Lahmeyer 
Electrical Works, of Frankfort-on-Maine, with the Felten and 
Guilleaume Karlswerk Aktien-Gesellschaft, of Cologne, under the 
name of “ Vereinigte Felten-Guilleaume Lahmeyer Werke Aktien- 
Gesellschaft.” 

A “Purchase Office for Electrical Works” (Hinkaufsstelle fiir 
Elektrizitatswerke) was established in January, 1905, by 28 
members of the “ Vereinigung der Elektrizitatswerke ” (Union of 
Electrical Works), which is composed of over 200 German and 
foreign works, The principal object of the new “ office” is to buy, 
for joint account, materials required by electrical works, but it 
also collects manufacturers’ offers, and settles buying and delivery 
conditions with them. Members are obliged to meet, exclusively 
through the office, their ordinary requirements for carbon filament 
incandescent lamps, excepting candle lamps and abnormal globes, 
also of such other materials as will be decided upon at the general 
meeting. In this way members will be provided with incandescent 
lamps of the best quality only, every single lamp bought through 
the office being previously tested. The office will reqnire several 
million lamps per annum . 

Austria-Hunaary.—The French Consul at Prague reports that 
the Austrian electro-technical industry did not make progress 
during the year 1904. The factories were well occupied, but 
German competition influenced prices to such an extent that they 
were barely remunerative. This lowness of prices combined. with 
the high prices of raw material was the cause of the fact that, with 
the exception of the Cie Anonyme d’Electricité de Prague, no 
factory was able to pay a dividend. The increase of prices of raw 
materials amounted to 5 per cent. for raw iron, 10-15 per cent. for 
steel, 10 per cent. for other varieties of iron, and 20 per cent. for 
copper wire for electrolytic purposes. Four large Austrian firms 
have combined to compete with the German electro-technical 
Kartels. 

Prervu.—The British Consul at Lima reports that the electric 
tramways between Lima and Callio, and between the latter place 
and La Punta—a neighbouring sea-bathing resort—as well in. Callio 
itself-have been finished. ‘The materials were obtained from the 
United States. The Lima horse tramways ate about to be con- 
verted into electric tramways, and a new company has been formed 
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for the construction’ of another electric tramway between Lima and 
Chorillos.. British manufacturers. are still neglecting this important 
branch of trade with Peru. 

Hone Kone.—The Austro-Hungarian Consul at Hong Kong ina 
recent report states that the electric lighting of the town of Victoria 
was undertaken by the Hong Kong Electric Co., which wasestablished 
with a capital of 30,000 shares of $10 each in 1891. The demand for 
electric power has since that time continually increased, particularly 
owing to the necessity for fans in offices, factories and dwelling 
houses during the hot season. A further field is still open for elec- 
trical power, for the purpose of lighting the villa district of the 
Peak by electricity, instead of gas which is now used, as well as for 
the driving of machines, motors, &c. The above company have 
their works in Wanchai, where they have two machines for supply- 
ing the 85 arc lamps used for lighting the town; two 100-Kw. 
machines for 1,675 16-c.p. incandescent lamps, and two 250-Kw. 
machines for 4,000 lamps, and two machines of 50 xw. each in 
reserve. The above machines were imported exclusively from 
Great Britain, as were also the six boilers. The Consul considers 
that there is an opening for the electrical products of his fellow 
countryman. He reports that the Hong Kong electric tramway 
was opened on July 30th, 1904, It was built to the plans of Messrs. 
A. Dickinson & Co., of Birmingham, and carried out by Messrs. 
Dick, Kerr & Co., Ltd. The object was to unite the outlying parts 
to the main town, partly to decrease the pressure of population in 
the centre. The system was built with double lines from the 
western harbour along the north of the island, parallel with the 
shore to the eastern harbour (Lyemoon), and thence to Shaukiwan. 
A short branch unites the main line to the so-called 
“Happy Valley.” The total length of line is 224 kilometres, 
of which 15 kilometres are in the public thoroughfares. 
There are 26 cars which were also obtained in Great Britain, and 
which are divided into first and second class. Notwithstanding the 
many fears on the part of the Chinese, who were unused to such 
conveyances, the system has worked successfully, and is well 
patronised. The increase of Kuropean dwelling houses on the Peak 
has given rise to a demand for a second tramway to supplement the 
one already in existence. Trouble arose with the concessionaires 
of the first tramway, who resented the concession being given toa 
new company which had been formed to undertake the work, 
stating that it was a violation of the original contract. The 
difficulty has recently been overcome by the formation of a third 
company to undertake the construction of the new line, as well as 
to take over the old. The new line will be worked by electrical 
power. The old line is driven by steam, but it is not unlikely that 
the motor power will be changed, and the line reconstructed. 

PuitipPIne Istanps.—The British Consul-General at Manila 
reports that an electric tramway has been laid in Manila, and cars 
now run through the principal thoroughfares of the city. The 
total length of line is about 45 miles. Cars to the number of 55 
have been imported in parts from different countries, the bodies 
from Belgium, the axles and steel tires from the United Kingdom, 
and the trucks and electrical equipment from the United States. 
Some large double-track vestibule cars have been ordered from the 
United Kingdom, and a few have already arrived. Commenting 
on the new railways which are to be constructed, the Consul states 
that, according to arrangements which are being made, telegraph 
lines may be constructed along the lines; and may be used for com- 
mercial purposes, subject to the condition that the Philippine 
Government be permitted at its expense to maintain four wires for 
Government purposes, and also has the right of way across these 
lines for any telegraph or telephone.lines it may construct. 

The following alterations of duties in the Philippine Islands, 
which came into force in May, 1905, may be of interest to electrical 
manufacturers :— 





Former Amended 
tariff. tariff. 





Copper and alloys of copper—In wire covered with | Pesos. c.| Pesos. 
silk, &e. .. i te be aa er kilo. — } 0 1 
Apparatus and appliances for the generation, dis- | | 
tribution, testing, measuring and installation of | 
electricity, dry and wet batteries, carbon 
brushes, are lamps and their fittings, insulating 
materials, tapes and compounds, bells, annuncia- 
tors, telephones and apparatus appertaining to 
the same, galvanometers, ampere-meters, watt- 
meters, and all or any parts of apparatus, speci- | . 
fied, including insulators of glass or porcelain, | | 
or other material .. ia Fs Per 100 kilos | 2 0 | 5% ad valorem. 
Storage batteries .. ae Sy “f ext 1 _ 5% a 
Dynamos, generators, exciters, and all other ma- | 
chinery for the generation of electricity for | 
lighting or for power, transformers, electric | 
motors‘and fans .. és - Ag Fi! be > 0 
Other machinery and detached parts not specially | 
provided for— : | 


“oe 


(a) Of copper and its alloys .. Per 100 kilos. | 4 0 | 20% ” 
(b) Of other materials on 99 a eS 0 | 10% ” 
Automobiles for persons or merchandise. Each |from 10 to} 20 % * 
| 60 pesos. | 
Cars for industrial railways .. 0 .. .. «| — |15% ” 
Tramway carriages of all kinds— | 
(a) Bodies either set up or knocked down. Each | _ 35 0 
(b) Trucks, per set, for same a “a 0 


es oe | 





N.B.—Peso = about 2s. 


Under the amended tariff laws which came into force in the 
Philippine Islands on May 3rd, 1905, it is required that the entry of 
all importations at: the ports of the Philippine Islands made sub- 
sequent to a period of 60 days from the above date, of goods, wares, 
and merchandise from countries other than the United States, when 
the value of such goods exceeds $100 (£20) shall be accompanied 
by a Consular invoice similar to that required for goods imported 





into the United States and executed as required for importations 
into the United States. 

Urnvueuay.—The British Consul at Monte Video in a recent report 
states that concessions for electric tramways have been obtained 
by the Commercial Society of Monte Video, Eighty-two kilometres 
of track have already been constructed for four of the tram com- 
panies, About 6 kilometres are finished, and the electric trams 
will probably be running in a year’s time or less. There are three 
remaining lines which have not yet applied for concessions for 
electric traction, but they will probably do so before long. 

Ivory Coast.—The British Vice-Consul at Dakar reports that 
the postal and telegraph services of the Ivory Coast are worthy of 
praise for the admirable way in which they are conducted. New 
lines are continually being established, the chief feature being the 
further construction of a line placing Bingerville in communication 
with Aboisso and Timoudi. The cable line, Dakar-Brest, is now 
established, and is in communication with Grand Bassam. 


Paterson Purifiers—The Paterson ENGINEERING 
Co, Lrp., have lately received the following, among other orders, 
for Paterson purifiers for power plants :— 


One condensation water purifier of 70,000 lb. hourly capacity for the Cleve- 
land and Durham County Electric Power Co. (through Messrs. Willans and 
Robinson, Ltd.). r 

Two type “‘A’’ water softeners and heaters with quartz sand filters, each of 
25,000 Ib. hourly capacity for the Great Western Railway Electric Power Station, 
Park Royal (through Messrs. Aiton & Co.). 

Two greasey condensation water purifiers and make-up softeners, each of 
30,000 Ib. hourly capacity (to the order of Messrs. J. G. White & Co.), for Buenos 
Ayres and Monte Video. 

One softener and heater of 30,000 1b. hourly capacity for the Borough of 
Southwark Electricity Works. 

The firm also have in hand “ Paterson” purifiers for the power plant at the 
Cape Copper Co.’s Works, South Wales; Poplar Union Workhouse; Felix 
Hotel, Felixstowe; Messrs. Hollingworth & Co., Turkey Mill, Maidstone, &c. 


Japan.—The Japanese engineering and contracting firm 
of Takata & Co., Tokio, Japan, 10, Wall Street, New York City, 
reports a large quantity of orders for Westinghouse apparatus. 
Among these may be noted the following :— 


Furukawa Western Bureau: One °624-xw., 570-volt, compound wound, direct 
current, engine type generator, direct connected to a Westinghouse 
11 x 19 x 11 automatic compound engine. 

Senju Seijusho: Two type 7-B, D.C. generator panels; one type 7-B, D.C. 
feeder panel; one type 7-B, blank panel, all arranged to make a complete 
switchboard to controltwo 33-Kw., 110-volt, shunt wound, D.C, generators 
connected for 3-wire distribution. 

Kosaka Mine: One 15-H.p., 7,200 alts., 3-phase, 220-volt, type ‘‘C ’’ induction 
motor; one 3-H.P. 7,200 alts., 3-phase, 220-volt, type ‘‘C”’ induction motor, 
which are to be direct connected to Denver Engineering Works electric mine 
hoists. 

Naval Briquette Works: One 10-H.p. 110-volt, shunt wound, open type ‘*8”’ 
motor, with back gear, ratio of 5 to1; one 5-H.p., 110-volt, shunt wound, open 
type “*S’’ motor, with back gear, ratio of 5 to 1. 

Kimura Gold Mine: One type 13, 3-phase generator panel, for one 3-phase 
generator.and one 3-phase feeder, 3,500 volts, 40 amperes; two 30-H P., 200- 
volt, 3-phase, 7,200 alts., type ‘*C”’ induction motors; three 374 Kw., 7,200 
alts., O.D. transformers; three 74 kw., 7,200 alts., O.D. transformers.—N.Y,. 
Electrical World, 


Reavell Air Compressors.—Messks. REAVELL AND 
Co., Lrp., of Ipswich, have been awarded the gold medal for their 
patent quadruplex direct-coupled electrically-driven air com- 
pressors at the Li¢ge Exhibition. The firm has recently received a 
large number of orders for machines of |this type, which include :— 


Three 400-c.f. direct-coupled machines for the Japanese Government. 
ee 400-c.f. direct-coupled machine, for Messrs. Eastwood, Swingler « Co., 

erby. 

Two 700-c.f. direct-coupled motor-driven air compressors, for Messrs. Scott 
and Middleton, for use on one of the London Tube Railway contracts. 

Two 880-c.f. direct-coupled compressors, for the East Rand Proprietary Mines ; 
these compressors are directly coupled to polyphase motors, and will be the 
largest compressors on the Rand, which are directly coupled to motors of this 
t 





ype. : 
Three 240-c.f. compressors for Messrs. Barber, Walker & Co., for Bentley 
Colliery ; these are directly coupled to polyphase motors. °* 

One 200-c.f. direct-coupled air compresssor, for Messrs. Holmes & Co. This 
machine is for the Bibiani Mines, West Africa, and is specially constructed so 
as to be easily transported, no part exceeding 350 lb. weight. 

Two direct-coupled compressors, for the British Admiralty. These are 
mounted on special steel carriages, suited for standard railway gauge. 

One compressor direct coupled to a ‘‘Gardner”’ engine, for the British 
Admiralty, also mounted on special steel carriage. 

Three 180-c.f. compressors direct coupled to oil engines, for the Sumburgh 
Head Lighthouse for the Northern Lighthouse Board. 

One 120-c.f. compressor, for the Manila Railway, for air lift pumping 
(Isler & Co.). 

One motor-driven compressor, for the Fife Coal Co. 

One 170-c.f. compressor, for Messrs. Platt Bros., of Oldham. 

One 160-c.f, steam-driven air compressor, for the Mountsorrel Granite Co. 
One electrically-driven portable compressor, for the Swaziland Corporation, 


Brush Contracts.—The following contracts have been 

booked by the Brus ExLEecrricaL ENGINEERING Co., Lrp. :— 

For the Dunlop Rubber Co., Birmingham, a 300-kw, steam engine direct 
coupled to an alternator. 

For the North-Eastern Railway, 200 truck frames. 

For the South Metropolitan Traction Co. for Penge Extension, 16 double-deck 
cars complete with trucks and motor equipments. 

For the South Metropolitan Traction Co. for Mitcham Extension, 16 double- 
deck cars complete with trucks and motor equipments. 

For the Mansfield Light Railway for British Westinghouse Co., six double- 
deck cars with top covers and four-wheel trucks, 


Speed Indicators.—Mussrs. Staunton & Co., of 
Excelsior Works, Blythe Street, Bethnal Green, London, have just 
supplied one of their patent speed indicators to the San Paulo 
Railway, also another to Lima. 


The Telegraph Cable Export Trade.—Although the 
exports of telegraph cables and apparatus connected therewith 
during last month were very small, amounting to only £24,842, 
yet the shipments so far as the year has gone, are well in advance 
of those recorded in 1904. The returns for the 10 months ending 
with October, show a total of £1,183,787, as against £696,708, in the 
corresponding period of 1904, 











aed 


i Boe ee at tinal an 


t 


(og at eT ET eT ee ee 
70s i ree a ae. 





802 THE ELECTRICAL REVIEW. (vous. No. 1460, Novmwnes 17, 1905, 





Price Increase in Austria,—The AusTRIAN SIEMENS- 
ScuuckERT Works Co. have taken the initiative in regard to an 
increase in the prices of electrical machinery and apparatus. It 
has been found impossible in consequence of the rise in raw 
materials, and particularly of copper and rubber, to continue the 
sale prices hitherto prevailing for manufactures, and a conference 
of the makers has resolved upon an immediate advance of 10 per 
cent. in price. It is expected that this increase will also be 
extended so as to include the electrical firms in Hungary. 


The International Glow Lamp Syndicate.—The 
last stage has apparently not yet been reached in regard to the 
legal proceedings instituted by the Vienna firm of Watt against 
the International Glow Lamp Syndicate in order to secure a 
decision that the agreement binding the members of the syndicate 
is invalid according to Austrian law. In the two courts of first 
instance the action, which has previously been referred to in these 
columns, was dismissed, but the High Court has annulled this 
decision, and ordered an inquiry into the allegation that the 
syndicate’s design is to increase prices. 

Book Notices —Wie Mache ich eine Osterreichische 
Patentanmeldung 2? Eine Anleitung zur Herstellung der Patent- 
unterlagen. By Dr. G. Dimmer and Ing. W, Ritter von Molo. 
Vienna: Manzsche k.u.k. Hof-Verlags und Universitiits Buchhand- 
lung. 1905. Price M.1.—As an adjunct to the Austrian Patent 
Office regulations this little book should prove of considerable 
service. It not only explains and amplifies the obscurer official 
rules, but adds useful advice on what to insert and what to omit, 
both in the drawings and in the text of a patent specification, and 
much of this advice is as applicable to English as to Austrian in- 
ventors. The matter is dealt with under five heads: Drawings, 
Text, Claims, Sample Specifications and Method of Applying for a 
Patent ; and in each case the object to be attained is explained by 
actual examples of drawings, wording, &c. The book might, how- 
ever, with advantage have been combined with a copy of the 
official patent regulations, as the latter are constantly referred to, 
and must, in any case, be consulted on -certain points (e.y., fees) 
which are outside the scope of the book. 

Moderne Dampfturbinen fiir weitere Kreise dargestellt. By Dr. 
A. Krebs. Second edition. Berlin: Georg Siemens. 1905. Price 
M, 2.50.— This little book forms an attempt to give a general 
idea of the design and construction of steam turbines to engineers 
having no special knowledge of this type of machinery. The space 
is too confined to permit of anything but a very free outline of the 
subject being given, but the essential points, such as the reasons for 
the high speeds employed, the various methods of reducing these 
speeds, the reasons for improved economy, &c., are fairly fully dealt 
with in a manner which will be clear to anyone at all conversant 
with ordinary reciprocating engines. The turbines dealt with and 
explained by the aid of diagrams include those of Parsons, De 
Laval, Zoelly, Rateau, Kolb, Curtis and Riedler-Stumpf, and an 
interesting diagram is given showing the approximate relative 
floor spaces occupied by 300-H.p. turbines of the first five of these 
types. The book concludes with a short statement of the problem 
of gas turbines and compressed air turbines. 

The Gas Works Directory and Statistics, 1905. Twenty-eighth 
issue. London: Hazell, Watson & Viney. Price 10s. 6d. net.— 
This is a useful directory not only for gas officials and others 
connected with the gas lighting industry, but also occasionally, no 
doubt, serviceable to electrical men, many of whom tind it con- 
venient from time to time to have at command information relating 
to competitive business. The statistics here given relating to gas 
supply systems throughout the United Kingdom and in foreign 
countries, and to the chairmen, managers, engineers and so on of such 
concerns, are corrected up to July last. Wherever there is a public 
electricity supply undertaking operating this is mentioned, the 
name of the authority being given at the end of the gas details. 

Elementary Electrical Engineering in Theory and Practice. By 
J. H. Alexander. M.B., A.I.E.E. Crosby Lockwood & Son. 1906. 
Price 3s. 6d. net.—The author having given for several years a 
series of lectures on electrical engineering to young artisans 
and others, considers that a special work on the subject 
suitable for them may be useful. It is intended for those who, being 
busily employed during the day, have only time to acquire an 
elementary knowledge. In order to make the work interesting, it 
covers practically all the applications of electricity, the author 
being careful to bring the book up to date. The electric lighting 
arithmetic given is, very properly, of the simplest kind. We 
should have liked, however, to see a word of caution added 
when defining abstruse ideas like inductance and capacity. A wrong 
idea, once planted in a beginner’s mind, often takes firm root and 
sometimes prevents the growth of more useful conceptions. Forthe bulk 
of working electricians, a slight knowledge of theory is all that they 
have time to acquire, and in our opinion it is impossible for teachers 
to be too painstaking in striving after accuracy of definition, 
especially when describing the fundamental principles. Mr. 
Alexander describes the main phenomena clearly, but there are, 
unfortunately, a good many slips and misprints which detract from 
the value of the book. For instance, on p. 26, the electrostatic lines 
of force are called the magnetic lines of force. On p. 149 the method 
given of detecting a leak in house wiring does not apply to installa- 
tions connected with the supply mains of an electric lighting com- 
pany. The ballasting resistance of a Nernst lamp is not a platinum 
wire (p. 134). Surely “average watts” is a better phrase than 
“effective watts” (p. 70), and we have never heard “ reactance ” 
called “inertia” (p. 70). In an elementary book—or, for the 
matter of that, inan advanced book—it is no good giving rules like 


the following: “The pressure in kilovolts suitable for a given ° 


transmission line equals one-third of the distance between the 
generating and the distributing station.” Many rules like this have 


been given in technical papers, but the analytical work from which 
they are deduced is very far from being convincing. Notwith- 
standing, however, the errors we have mentioned, and several 
others of asimilar nature, the book should prove useful and interest- 
ing to beginners. 

Electrical and Mechanical Engineering Pocket-Books.—The annual 
torrent of Pocket Books” is once more upon us, some with diaries, 
some without; some opening sideways, some endways; and all 
looking very neat and fresh. With changes taking place so rapidly 
in every department of power engineering, there is abundance of 
new material to be included in their pages, and we shall confine 
our notes mainly to these features. 

Taking first the “ Mechanical World” Pocket Diary and Year 
Book for 1906 (Manchester: Emmott & Co., 6d. net), we find a new 
section on the steam turbine, by Mr. R. M. Neilson, a well-known 
writer on the subject. Other new sections relate to refrigerating 
machinery and cold storage, and speeds and feeds for high-speed 
steel tools, while tables of factors of evaporation, screw threads, 
and many other data have been introduced. 

The “ Practical Engineer” Pocket-Book, 1906 (Manchester: Tech- 
nical Publishing Co., 1s. net), is getting much fatter; amongst the 
additions are recent tests of mechanical stokers and forced-draught 
systems ; indicators ; flow of air, &c., through pipes ; emery wheels, 
and suction gas producers. The book contains an abundance of 
useful information. 

The “ Practical Engineer” Electrical Pocket-Book and Diary, 1906 
(1s. net), has been considerably increased in size, numerous addi- 
tions having been made. The Engineering Standards Committee’s 
recommendations on copper conductors, new instruments, formule 
and tests, various mechanical data, and a variety of new electrical 
notes have been included. So far as we have tested the new 
matter, we have found no errors. These two books have elastic 
bands; we suggest that the bands are rather a nuisance than 
otherwise, and might weil be dispensed with. We always cut 
them off. 

Next come Fowler’s Mechanical Engineer’s Pocket Book and 
Fowler’s Electrical Engineer’s Year Book for 1906 (Scientific Pub- 
lishing Co., Manchester. Price 1s. 6d. net each).—These are the 
fattest of all, although the youngest. The former needs no recom- 
mendation, being full of practical information. The latter has been 
considerably increased, new sections on alternators and steam turbo- 
generators having been added. The new Board of Trade and Home 
Office regulations have been included, and the work as a whole has 
been brought up to date. 

Treatise on Telephony. By Brunelli and Sunghi. Rome, 1905. 
Part II. Details are given for the construction of magneto 
machines for calling exchange and subscriber. The armature, 
geared 4 to 1,is wound with 4,600 turns to about 590 ohms, 
generating 65 to 75 volts on open circuit at normal turning speed. 
Figures giving dimensions for 10 sizes of induction coils are also 
set out in a table with an indication of the clearness of sound 
transmitted in each case, with lengths of line varying from 4 km. 
to 107 km. Lightning arresters and other protective devices are 
dealt with. Some few pages are devoted to the commencement of 
considerations of overhead line construction. The excellent tone 
of the first number is well maintained. 

We have received, as in previous years, a copy of the “P. &O. 
Diary and Almanac” for next year, issued by the famous Peninsular 
and Oriental Steam Navigation Co. The information contained in this 
useful and convenient sized reference book includes particulars of 
the P. & O. fleet, list of agents, Indian, Australian and other mail 
dates, some excellent maps, and a great deal of other matter of 
commercial and general interest and value. 

Part XI. of A Technological and Scientific Dictionary. Edited 
by G. F. Goodchild and C. F. Tweney. London: Geo. .Newnes, 
Ltd. 1s. net. 

“Fire Tests with Doors” and “ Fire Tests with Floors.” “Red 
Books” Nos. 100 and 103 of the British Fire Prevention Committee. 
London: The Committee, 1, Waterloo Place, S.W. 2s. 6d. each. 


Imports of Foreign Electrical Apparatus.—It is 
somewhat noteworthy that while the imports of foreign electrical 
machinery into this country continue to exhibit a declining 
tendency, those of electrical goods and apparatus are advancing at 
a somewhat rapid rate. Thus during last month such imports 
attained a value of £91,846, as compared with only £67,028 in the 
preceding month, and £63,114 in October, 1904. The aggregate 
imports during the first ten months of the year have amounted to 
no less than £773,687, which contrasts with only £629,078 in the 
corresponding period of last year. 


The Stanley Show.—This show will. be open at the 
Royal Agricultural Hall, London, from November 17th to Novem- 
ber 25th. The exhibit of Mussrs. W. Cannina & Co., of Bir- 
mingham, is expected to be an interesting one for the manufacturers 
of cycles and motor-cars and connected trades. It will include one 
of their latest type of dynamo for plating and charging motor-car 
accumulators. They have designed a full range of apparatus for 
charging accumulators, and we understand that during the last 
season they have done a considerable trade all over the United 
Kingdom amongst agents who have installed plants in this special 
branch. The stand will also contain a model of their patent 
agitator for rapid nickel plating, which saves a considerable time 
over the method now generally used. Polishing lathes, with 
special bearing ; a range of emery grinders; an electric polishing 
machine ; polishing materials, and a patent felt bob, which is made 
in a continuous circle, without any pes. and fixed on a wooden 
centre, by which means a considerable saving is obtained, avoiding 
~ ey waste of a solid bob, The stand will be No, 82 (Machinery 

ection), 
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New Zealand.—The New Zealand Customs authorities 
have lately given a decision to the effect that “electric arc lamps ” 
are to be classified as “machinery, electric and appliances,” the 
duty being 10 per cent. ad valorem. 


Gas.—Eleven persons had a narrow escape of being 
suffocated through an escape of gas from a main of the Mond Gas 
Co. at Tipton, on Monday last week. There had been a slight 
subsidence in the road. They were rescued in a semi-conscious con- 
dition. A large number of fowls and ducks in an outhouse were 
suffocated. 


Bankruptcy Proceedings.—Grorce Waiace.—At 
a sitting of the London Bankruptcy Court held on Tuesday before 
Mr. Registrar Linklater, the public examination was held of George 
Wallace, electrical engineer, 132, Cold Harbour Lane, Camberwell. 
The statement of affairs shows liabilities £330 5s. 6d., and assets, 
“eash, 3s. 10d.” Replying to Mr. Egerton S. Grey, Official 
Receiver, the debtor stated that in 1889, having come out of his 
apprenticeship, he went to Australia and obtained employment as 
an electrical engineer. Returning to this country in 1898, he com- 
menced business on his own account at 151, Upper Rathmines, 
Dublin. Four years later he sold that business, together with his 
interest in an electric lamp to a company called Delimco, Ltd., and 
having a capital of £2,000. As vendor, witness received £200 in 
shares, one half of which he handed over to another for commission, 
and he was appointed as managing director at a salary of £2 per 
week. He still held the £100 shares, but attached no value to 
them. In 1903 he left the company and took offices at 68, Victoria 
Street, S.W., where he traded as Wallace & Co., dealers in electric 
lamps. That business, together with a secret process for the treat- 
ment of filaments, he sold in April, 1904, to the Wallace Lamp 
Syndicate, Ltd., which was registered with a capital of £35,000. 
Witness received £10,000 shares, and was appointed general manager 
at a salary of £350 perannum. The company expended £200 in fitting 
up a laboratory at witness’s private house, in which he was to treat 
the filaments by his secret process. In April, 1905, the company 
dismissed him because he declined to comply with their request 
that he should do the work at their factory instead of at home. 
Since then he had been without employment. He had from March, 
1904, from time to time financed the inventor of a primary battery 
for motor-car ignition with a view to the perfection of the inven- 
tion. An option was granted in July, 1905, for four months, with 
a view to the formation of a company to buy the invention for 
£1,500 in cash and shares, witness to receive one-half of the con- 
sideration. The option had lapsed, and he could not state the 
value of the patent. Then in June, 1904, he took a shop at Brixton, 
and there employed a man to make instruments for experi- 
mental purposes in connection with electric lamps. That man 
departed in March, 1905, with the whole of the tools and stock 
that had cost about £150. Witness had since had to part with his 
household furniture and the balance of his shares in the Wallace 
Lamp Syndicate to enable him to live. The examination was con- 
cluded. 

Tuomas Hinz, Wolverhampton.—Debtor came up for public 
examination at the Wolverhampton County Court on Wednesday 
last week. The liabilities amounted to £178 3s. 6d., and as the 
assets were only estimated to realise £13 11s. 2d., there was a 
deficiency of £164 12s.4d. The debtor commenced business in 
1900 at Stafford Street, Willenhall. He was then 29 years of 
age, and he had a capital of £40. Although he started business as 
an electrical engineer, he admitted, in reply to Mr. Page (Official 
Receiver), that he held no certificate as such, and the only experi- 
ence he had of the business was what he had gained as a practical 
worker in an ironfounder’s fitting shop. The result was, he was 
continually losing money on contracts that he undertook, and 
incurred liabilities he was unable to meet. There were no opposing 
creditors present, and the examination was, therefore, adjourned to 
close. 


Dissolutions and Liquidations.—Sam Duarps, Lrp. 
—Resolved on November 6th to wind up voluntarily, with Mr. 
A. J. Harper, 68, Wool Exchange, Coleman Street, E.C., as 
liquidator. 

AskHAM Bros. & Witson, Ltp.—Resolved to wind up volun- 
tarily, with Mr. Henry Oliver, Prudential Buildings, Park Row, 
Leeds, as liquidator. 

Frain & Co., electrical accessory dealers, &c., 92, Northumberland 
Street, -Newcastle-on-Tyne.—Messrs. J. Frain, jun., and P. Hopper 
have dissolved partnership. Mr. Hopper will attend to debts, and 
continue the business. 

Peter Pinxineton, Lrp., Bamber Bridge.—A first and final 
dividend of 10s. in the £ is payable on November 24th at 3, 
Winkley Square, Preston. 


Battery Contracts —The Tupor Storage Barrery 
Export SyNDIcATE have recently received orders for the following : 
—One storage battery, consisting of 240 cells, 145 ampere-hour 
capacity ; one of 218 ampere-hour capacity ; and one of 290 ampere- 
hour capacity, complete with reversible booster equipments, 
for India. Also battery consisting of 200 cells, 508 ampere- 
hour capacity, for Egypt ;‘and 38 cells of 430 ampere-hour capacity, 
for Natal. 


For Sale.—On 24th inst. Mussrs. T. Hitt & Co. will 
offer for sale by auction at Glasgow a number of electric motors, 
motor-starters, winches, lamps (arc and Luna Nernst), and many 
electric power and light fittings. The sale is being made under the 
instructions of Messrs. D. Selby Bigge & Co., owing to the removal 
of their Glasgow branch. See our advertisement pages this week 
for particulars. ; 





Catalogues and Lists.—ENGrNcertnc I[NsTRUMENTS, 
Lrp., 2728, Upper Street, Islington, London, N.—New cata- 
logue of specialities dealing with continuous current and 
three-phase motor control, hand and automatic switches, oil 
switchgear and measuring instruments. The gear is of the enclosed 
water type, and, we understand, hasbeen specially designed 
for use in workshops and mines to comply with the new Home Office 
rules and conditions. Among the lines specified, illustrated and 
priced, are “‘ Emsea” motor-starters, time-lag overload release, motor 
control panels, ammeters, three-phase full-load motor starters, com- 
bined main switches and fuses, resistance units, water-tight combined 
ironclad switch fuses, three-phase enclosed water-tight oil switches, 
and Partridge’s enclosed single-pole quick double-break oil switches. 
The illustrations are very finely produced. 

Messrs. Sypry, SEarts & Co., Lrp., Cannon Steel Works, 
Sheffield.—List of electric steel, a high quality tool steel which is 
produced from pure Swedish raw material by means of induced 
electricity in an electric furnace. It is supplied in the following 
qualities:—Electric high-speed, air-hardening steel; electric 
diamond Tungsten steel; electric chrome steel; electric hard, 
medium hard, tough and soft tempers. 

Messrs. BacsHawE & Co., 3, Tower Royal, Cannon Street, E.C. 
—List relating to Bagshawe’s red “ B.B.” jointing, which is claimed 
to be unaffected by steam, heat, oils, acids, ammonia, liquids and 
alkalies; also another detailing the black “ B.B.” jointing, which 
is recommended on account of its reliability for steam, hot air and 
hot water joints, directions for using being given. 

Messrs, Fietpinc & Piatt, Lrp., Gloucester.—Card illustrating 
one of their 50-8.H.p. suction gas producing plant and engine. 
They supply these in sizes from 10 to 200 B.H.P. 

Messrs. J. P. Hatt & Co., Blackriding Ironworks, Oldham. 
New booklet (No. 25) containing 80 pages of illustrations of their 
dynamos, steam engines, continuous and alternating current motors, 
electric winches, patent liquid starting and reversing controllers, 
showing their application to various types of machine tools, cranes, 
pumps, shipyard machines, and mining plant. The pictures include 
a view of the generating station at Stabhill Hospital, Glasgow, 
with Howden-Hall steam-driven sets, the Belliss-Hall exciter sets 
at Stalybridge tramways power station, electric cranes with Hall 
motors at the Newcastle High-Level Bridge, and many other 
interesting and representative examples of the firm’s manufactures 
for power plant equipments. 

Messrs. A. REYROLLE & Co., Ltp., Hebburn-on-Tyne.—Souvenir 
booklet circulated at the Olympian Electrical Exhibition, con- 
taining “Suggestions to Electrical Power Users.” The object of 
the booklet is to explain certain of the makers’ experiences to users 
of electrical motors, in order to remind them of some of the 
troubles that have been encountered in motor switchgear, &c. The 
leading features of the firm’s designs of motor starters and other 
apparatus, as exhibited at Olympia, are pointed out. Copies of the 
pamphlet will be forwarded to power-users on application. 

Mr. E. Branp, 35, Shakespeare Street, Manchester.—Leaflet 
printed in English, French and German, giving some particulars of 
electric-lifting pulley blocks, specially designed by Mr. 8S. H. 
Heywoop, of Reddish, for use in a modern wire mill. 


Tramear Lifeguards.,—Messrs. Hupson & Bowriye, 
Lrp., of Manchester, have received the following orders for life- 
guards :—Further contracts for the fitting of the cars at Falkirk, 
Swansea, Mansfield, and the Yorkshire Woollen District; and, 
through the United Electric Car Co., Ltd., for Johannesburg. and 
Leicester. 


Electricity in the London Hospital.—In connection 
with our article on this subject in our last issue, we are informed 
that practically all the electro-medical appliances.were supplied by 
Mr. K. Scuatx, of 75, New Cavendish Street. Most of them were 
made to comply with special requirements, particularly the three- 
phase rotary converter, which is probably the first instrument of 
the kind made to run satisfactorily at the remarkably low speeds 
named, without artificial means for reducing the speed, in spite of 
the high voltage. 


Trade Competitors at Milan.—The Belgian Govern- 
ment has energetically taken up the organisation of a Belgian Section 
at Milan Exhibition, and appointed an influential commission with 
a Royal Commissioner at its head. Notwithstanding the relatively 
high charges that are being made for space, amounting to between 
three and four times the charge fixed for British exhibitors in the 
British Section, the following extract from a letter written by a 
member of the Belgian Commission will give an idea of how 
the Belgian manufacturers are supporting the efforts of the Com- 
mission :— 

“There is a great emulation everywhere in Belgium for space at 
the Milan Exhibition, our own Liége Exhibition having proved 
very profitable on account of its popularity. You can tell your 
countrymen that they are wrong if they fail to appreciate the 
merits of the advertisement offered by exhibitions which conspicu- 
ously place in evidence before a wide public on the Continent the 
value of their products and the excellence of their industries, for 
in this period of fierce competition they cannot afford to leave the 
field unoccupied by failing to participate. Exhibiting out of their 
own country is even useful as a means of preserving their home 
markets and their local reputation, which may be often seriously 
menaced by the fact of their abstention.” : : 

There seems to be a prevalent misconception in the minds of 
many would-be exhibitors as to the possible advantages offered 
them by the Milan Exhibition, but it should be borne in mind that 
British manufactures of all ‘classes possess an inherent prefer- 
ence, even at higher cost, over all other foreign manufactures of a 
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similar class in the estimation of the Italian public, a traditional 
prejudice of Italians for things English, arising partly because of 
the memory still kept green of British national sympathy ‘at the 
time they conquered their independence, and partly because 
British manufactures were the first to be supplied to the Italian 
markets, and have preserved the prestige accruing therefrom. 


The Britannia Lamp.—We _ understand that the 
Britannia Evectric Lamp Works, Ltp., whose factory is situated 
at South Tottenham, N., are manufacturing their Britannia lamp on 
an entirely new system, whereby the filament is superheated to 
such an extent as to ensure absolute carbonisation of every atom of 
the same, thus, it is claimed, increasing the hardness. and elasticity, 
and consequently the candle-power, with the added advantages of 
a corresponding decrease in the consumption of power and an 
extended life. The factory is equipped with the latest machinery 
and plant, and breakage and waste-are practically eliminated, owing 
to their new system of manufacture. 


Government Contract.—Messrs. Newtons, LTp., of 
Taunton, have received from H.M. Government repeat orders for 
dynamos, consisting of two 100-Kw. steam-driven sets, and two 
50-Kw. ditto. The two 50-Kw. sets will be coupled together, the 
engines being supplied by Messrs, Browett, Lindley & Co. These 
machines are of the well-known “ Mawdsley” type, made solely by 
Messrs. Newtons, Ltd. We understand that this repeat order has 
been placed with the firm because recent plants supplied have been 
very satisfactory, both as regards high efficiency and low temperature 
rise. The firm are making this type of machine in sizes from 4 H.P. 
to 500 u.P., instead of the well-known “Taunton” machines pre- 
viously made by them; the new machine is claimed to be more 
suited to the requirements of consulting and central station 
engineers, and, in the makers’ opinion, isa decided step in advance 
of modern dynamo design. 

Trade Announcement,— THe Ruoves Evecrrican 
ManvracturRineG Co., Lrp., have just appointed Messrs. R. A. Ful- 
lerton & Co., of 116, Hope Street, Glasgow, as their sole agents for 
Scotland, 





LIGHTING AND POWER NOTES. 


Australia.—Sypnry.— The Sydney Daily Telegraph 
recently gave some interesting particulars of the’ electrical 
plant lately installed for driving thc machinery for printing 
that paper. To witness the formal ceremony of starting the 
new installation on September 5th last, the directors of the 
paper invited a number of gentlemen, among whom were Mr. 
E. K. Scott, Mr. T. Rooke, the city electrical engineer, the 
town clerk, and Mr. F. J. A. M‘Kittrick, managing director of 
the Australian G.E.Co. The whole of the plant was supplied by 
the G.E. Co., of Schenectady, and consists of 40 motors ranging from 
4 HP. to 35 H.P., aggregating 154} H.p., controlling apparatus, 
switchboard, &c. The larger motors are for driving the Hoe 
printing machines. Energy is supplied at 480 volts, and to ensure 
reliability against failure of supply, mains from both the 
Town Hall and Lang’s Park sub-stations are brought into the build- 
ing. An electrically-operated hoist for dealing with the reels of 
paper has been installed, and the damping machines are each driven 
by a small motor, with a speed variation to suit the different sizes 
of reels and qualities of paper. In the composing room there are 
in operation 19 G.E.C. Linotype equipments, and in the stereotyp- 
ing room, where the “ plates ” are prepared, there is installed a motor 
for driving the rolling machines, cutters, presses, &c., requisite in the 
process. The requirements for perfect operation of the large 
presses are speed variation of from about 4 per cent. to full, abso- 
lute control of ‘the presses at full speed, rapid acceleration, 
quick stopping when necessary, and reliability. The question of 
speed variation is, however, the chief concern. A small motor is 
used for starting the press and giving the slow speeds necessary for 
feeding in the paper, adjusting, &c., after which a 35-H.p. motor 
takes up the load to the required speed, the small motor being 
automatically cut out of circuit. Speed is regulated through a con- 
troller by the chief operator, and buttons placed on various parts 
of the press are provided to instantly stop and brake the machine 
should the paper break or any cause render this necessary. Quick 
stoppage is essential, to prevent the paper when it* breaks from 
damaging the machinery. Power is transmitted to the press through 
pinion and wheel gearing. The two motors are mounted on a 
single base frame and installed underneath the press, and thus do 
not occupy extra floor space. A number of motors are installed in 
varioussparts of the establishment for driving saws, fans, lifts, &c. 
The Corporation electricity supply has only been available in the 
city from a recent date, and it isa matter of congratulation that the 
proprietors of the Daily Telegraph should so quickly realise the 
merits of electricity for driving purposes. 

Extensions to the civic electrical plant were considered recently 
by the E.L. Committee. Mr. Rooke recommends the addition of 
another 3,000-H.P. set. The Committee decided to recommend to 
the Council that plans and specifications should be prepared forth- 
with. The present plant consists of one set of 5,000 H.P. and four 
sets of 1,000 u.P. The increased demand for electricity will 
involve the erection of new sub-stations in the city, and also at 
. Elizabeth Bay and Pyrmont. 


Beckenham.—The U.D.C. takes over the electricity 
undertaking, which has hitherto ‘been leased to the British 
Insulated and Helsby Cables, Ltd., on the 22nd inst. It appears 





that the South Metropolitan Electric Light and Power Co. is not 
yet prepared to go to arbitration with regard -to the Beckenham 
Council taking over that part of the Crystal Palace district within 
the area. The Council has decided to protest against the delay: 


Birmingham.—On the 6th inst., at the Corporation’s 
new generating station in Sumner Lane, now ‘in course of erection, 
the chairman of the Electric Supply Committee (Mr. Councillor 
Ellaway) laid the last brick and completed the. chimney. The 
chimney has been designed to deal with the flue gases produced by 
boilers having a capacity of about 20,000 H.P., and is the first of 
two that will be required for the ultimate capacity of the generating 
station. It has been built by Messrs. W. Sapecote & Sons, the 
dimensions being :—Height from base, 249 ft.; internal diameter, 
15 ft.; external diameters, 24 ft. and 17 ft.4 in. This chimney is 
the largest that has been built in Birmingham, the total weight 
amounting to 2,750 tons. It is intended to raise steam in four of 
the boilers for the first time in the course of the next six weeks. 


Brandon.—The County of Durham Electric Power 
Distribution Co. has informed the U.D.C. that it intends applying 
for a prov. order for E.L. for the district. The Council has 
deferred its decision as to consenting to the application, until the 
December meeting. 


Brierfield.—The U.D.C. is considering the question of 
putting down its own E.L. plant. 


Burnley.—Another engine and dynamo of 500 Kw. is 
to be put down, which will bring the total capacity of the 
Corporation’s electricity works up to 2,650 u.p. For the year ended 
March, 1905, the total units sold, amounted to 2,642,541, and the net 
profit was £8,306, £4,806 of which went to the relief of rates and 
£3,500 to the depreciationfund The works cost per unit was ‘74d. 


Buxton.—On the 9th inst. a L.G.B. inquiry was held 
into the application of the Council for sanction to borrow £4,000 for 
E.L. purposes. There was no opposition. 


Canada, — Montreat. — The City Council recently 
issued a by-law ordering that all overhead wires shall be laid 
underground. If this can be enforced, it will mean very consider- 
able expense to the various companies concerned. The Light, Heat 
and Power Co., the Bell Telephone Co. and others contend that the 
Council has exceeded its powers. 

SypnEy.—The Dominion Coal Co. has resolved to install an 
extensive electrical plant at its No. 2 colliery near Sydney. The 
Canadian Westinghouse Co. is to supply the plant, which will 
operate the pumps and fans, and also supply the surface lighting. 

VaNncouvER.—The contract for the street lighting of the city for 
10 years was awarded to the British Columbia Electric Railway Co. 
by the City Council on October 31st. On January 1st all con- 
nection charges are to be abolished, and a new schedule is to be 
given out shortly for general rates. 


Cannock.—The U.D.C. has decided to apply for a loan 
of £3,000 to carry out a scheme of E.L. ° It is proposed at first to 
only supply the centre of the town, which is the compulsory area, 
and to purchase energy in bulk from the Staffordshire, Shropshire 
and Worcestershire Electric Supply Co. at 24d. per‘unit, or 3d. per 
unit if the Council provides its own storage battery and undertakes 
the distribution. 


Castleford.—The B. of T. has informed the U.D.C. that 
as there does not appear to be any intention to carry out the obliga- 
tions, it has decided to revoke the E.L. order obtained in 1899. 
The Council had applied for an extension of time. 


Continental Notes,—FRancre.—Marseilles, the third 
largest town in France, has just made a contract with the Com- 
pagnie Générale d’Electricité for the supply of electricity for all 
purposes within its limits. The concession is for 36 years. In 
granting the concession it was expressly stipulated that the town 
reserved the right to concede to any other firm or company at any 
time the same concession, with of course the same stipulations. 
Thus the town holds the power to cause competition at any time 
provided the service is not satisfactory. The price of. energy for 
private consumption is fixed at 0°062 fr. per hecto-watt-hour, with 
reductions in case of large consumption. For industrial uses and 
for power, the price is fixed at 0°0375 fr. per hecto-watt-hour. For 
public lighting the price is 0°03 fr. per hecto-watt-hour, reduced to 
0°02 fr. for the industrial schools or public sanitary services. In 
addition, the concession holders are obliged to furnish for the town 
trade schools, without charge, a total of 100,000 hecto-watt-hours. 
The capital of the company to be formed to exploit the concession 
is 4,000,000 fr., and the company will agree to pay as rent to the 
town a sum equal to about 40 per cent. of the price obtained from 
private consumers for current. The town reserves: the right to 
re-purchase the concession at the end of 15 years, by taking over 
the capital and liabilities of the company and paying an indemnity 
equal to 40 per cent. of the average net profit obtained during the 
preceding five years. At the end of the concession the town 
becomes the owner of the enterprise under similar conditions. 
There are also certain obligations imposed on the company 
regarding revision of prices periodically, and also for old age 
pensions. 

A system of electric lighting was successfully inaugurated last 
month in the Commune of Le Boulon (E. Pyrenees). 

The Municipality of Ygos has just signed a contract with the 
Motive Power Co., of Mées, for the public and private lighting of 
the town by electricity. 

The Municipal Council of Boulogne-sur-Mer has decided — to 
install an electrical power plant. A loan of. £20,000 has been 
granted for the purpose. os os 
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Iraty.—The prefectural authorities of the Province of .Como 
have granted a concession to Messrs. Emilio Steiner & Co. to put 
down a water-power plant on the River Tresa, at Luino, for gene- 
maeing electrical energy for the operation of a cotton mill at that 
place. 

Spain.—An electricity works has been completed and put in 
operation at Caspe. Water-power, distant about nine miles 
from the town, is utilised in the generation of the electrical 
energy. 

Coventry.—The E.L. Committee has recommended that 
as from March 31st next, any consumer who takes not less than 
250,000 units per quarter, or not less than 1,000,000 per annum, and 
provides the necessary transforming apparatus to the specification 
of the electricity works manager, shall be supplied at the price of 3d. 
per unit. Alderman West, in moving the recommendation, said the 
department, for the first time, had received an application for the 
supply of electricity in bulk; the engineer said that a supply of 
energy at ?d. per unit could be given at reasonable profit, after 
providing for financial charges, &c. The present price is 1}d. per unit 
for the first 10 H.p. and 1d. after. In supplying energy in bulk it is 
proposed to supply it at a pressure of 2,000 volts, the consumer to 
be able to use it for lighting, heating, power, or smelting. After 
some discussion, it was ‘resolved to refer the recommendation to a 
special committee. 


Cumberland.—The Brush Electrical Engineering Co. 
is seeking powers to supply energy within the Maryport, Work- 
ington and Whitehaven areas. 


Devizes.—The T.C. has resolved to abandon its E.L. 


order. 


Durham County.—The C.C. Electricity Supply Com- 
mittee recently submitted a long report on the question of a county 
supply. The Committee desires to call in an expert, and to report 
on the matter, and asked the C.C. to adopt a resolution in favour of 
promoting a Bill in Parliament with the object of establishing 
an electric supply in the county. Alderman Bartlett said he knewa 
gentleman, who could be fairly described as an expert, who would 
be willing to give the benefit of his services for nothing to the Com- 
mittee ; and as all the Committee seemed to want was that an 
expert should be called in, he suggested that they should accept 
this offer, and withdraw the report forthe present. After further 
discussion, the chairman of the Committee agreed that the report 
should be withdrawn to a future meeting. 


Elgin.—A report has been submitted to the T.C. by 
Messrs. Buchan & Hogarth, Edinburgh, as to introducing the 
electric light into the town. The scheme provides for electrical 
plant, in combination with a refuse destructor, and feeders and dis- 
tributing mains throughout the main thoroughfares. 


Greenwich.—Major-Gen. C. 8. Hutchinson has been 
appointed by the B. of T., to inquire into the appeal made by the 
London Electric Supply Corporation, with respect to the conditions 
subject to which the B.C. lately approved of certain works proposed 
to be executed by the company. 


Gravesend.—The T.C. has applied to the L.G.B. for a 
loan of £7,000 for the provision of a 300-Kw. steam generator to 
deal with the tramway load, and to supply for lighting purposes, if 
desired. 

Hamilton.—A B. of T. inquiry was held on 8th inst. 
into a dispute between the burgh and the Clyde Valley Electrical 
Power Co. as to the route of the company’s mains through the 
burgh. Under the Act the T.C. has the power to suggest an alter- 
native route for the laying of the company’s cables, and suggested 
a route by the south-west of the town instead of through the 
principal thoroughfares in the burgh which are already congested 
with pipes. 

Haywards Heath.—The U.D.C. has decided to assent 
to the application of a company for a prov. order for E.L. 

The U.D.C. has received from the Haywards Heath Electric Supply 
Co. a letter stating that the company could not accept the Council’s 
conditions, and they would not proceed with their application for 
a prov. order. 


Hexham.—The Hexham and District Electric Supply 
Co. has issued a tastefully got-up pamphlet on electric lighting 
and power in the neighbourhood. In order that the inhabitants 
of Hexham may have installations at a reasonable cost, the 
company has opened a separate department with the object of 
fitting up installations for consumers at a low cost, and to furnish 
full information relating to electric lighting, power, heating, &c. 
In connection with this department, showrooms have been opened 
in the Market Place. 


London,—Soutuwark.—Last week the General Pur- 
poses and E.L. Committees reported having had under consideration 
letters from the County of London Electric Supply Co., the City 
of London Electric Lighting Co., and the London Electric Supply 
Corporation, offering to submit proposals for either purchasing or 
leasing the B.C.’s E.L. undertaking. The Committee had also 
written to the County of London Electric Supply Co. to ascertain 
whether the éompany was prepared to sell its undertaking within 
the borough to the Council. The company is not, however, pre- 
pared to dispose of its undertaking “‘at the present time.” Matters 
have now been left in abeyance pending further development of the 
L.C.C. scheme. 4 

WEstTMINSTER.—The* Westminster Electric Supply Corporation 
has withdrawn its appeal to the B. of T. in regard to the condition 
imposed by the Council with reference to the filling of the covers 


of surface boxes. The Works Committee on its side has resolved that, 
subject to the filling of the covers of the 395 boxes, which the com- 
pany has in stock, being composed of hard, durable and non-slippery 
material to the satisfaction of the city engineer, the condition that 
box-covers shall be filled with material similar to the surrounding 
pavement will be waived. 

WanDswortH.—The B.C. has passed a resolution against the 
principle of the L.C.C. supplying electricity in bulk as interfering 
with legitimate private enterprise. 

SHOREDITCH.—The B.C. has resolved to co-operate with other 
Metropolitan municipalities in the proposed supply of electricity 
in bulk by the local authorities jointly. 

L.C.C.—At a meeting on Tuesday it was decided to advance 
£2,497 to the Poplar B.C. for the extension of mains. 


Macclesfield.—The T.C. has approved of the electric 
lighting scheme submitted by Mr. Woodward, the cost of which is 
estimated at £16,000. 


Mining Installation.—The Wilsons and Clyde Coal Co. 
have substituted electric plant for an underground engine, to deal 
with the haulage and pumping at their Clyde collieries. 


Newquay.—Arrangements have been made to proceed 
with the erection of the generating station and the laying of the 
mains through the streets forthwith, for the electric lighting of 
the town. 


North-Eastern Railway.—The North-Eastern Railway 
Co., it is stated, intend to utilise electricity on a greatly increased 
scale, not only for power and signalling purposes, but also for the 
lighting of their largest passenger stations, goods warehouses, and 
marshalling yards; 285 5-amp. p.c. and 600 74-amp. a.c. B.T.H. 
arc lamps are to be purchased to carry out these installations. 


Pontnewydd.—At the Redbrook Tin Plate Co.’s Tyne- 
wydd works electric power for driving and rolling purposes was 
recently introduced. Energy is supplied by the South Wales 
E.P.D. Co. The makers of the electrical equipment were Messrs. 
Siemens Bros. & Co. 

Provisional Orders.—WissEcu : The Corporation is 
applying for alteration and amendment of the 1901 order, and 
its transfer to the National Electric Construction Co., Ltd. 

Frome: The U.D.C. is applying for powers to sell and transfer 
the 1901 order to Edmundson’s Electricity Corporation, Ltd. 

BaRTON-UPON-IRWELL: The R.D.C. is applying for a prov. order. 


Romford.—The Empire Electric Light and Power Co. 
has asked the U.D.C. to consent to an application for an order 
extending the operation of the E.L. order now in force, but the 
Council has refused to considerthe matter until the action pending 
against the company is settled, by the payment to the Council 
of £250. 

St, Albans.—The B. of T. has approved of the agreement 
between the T.C. and the local Electric Supply Co., Ltd. 

South Africa,—Care Town.—This district was visited 
by a blizzard on the 19th ult., which caused a considerable amount 
ot damage to overhead electric light, telephone and trolley wires. 
Trees, which were blown down in all directions, in many cases fell 
across the overhead wires. At Rondebosch four mules were killed 
by trolley wires falling across their backs. The electric lighting in 
the Cape suburbs, as well as the telephone andj tram service, was 


disabled for several days. 
Germiston.—The electric light scheme was officially inaugurated 


on October 19th. = 
South Bank.—The B. of T. has asked the T.C. what 
steps it has taken to carry out the E.L. order of 1902. 


Southport,—An electrical exhibition was opened in the 
town on 10th inst., and is being held under the auspices of the 
Corporation. 

South Stoneham.—The B.G. has engaged Messrs. 
Shalders & Davis to report on the probable cost of a complete elec- 
tric light installation for the workhouse, together with the annual 
cost of maintenance. 

Stretford.—The U.D.C. has fixed the price of energy for 
the coming year at 44d. per unit, less 10 per cent. discount. 

Sunninghill.—Messrs. Foote & Milne, Ltd. have 
applied to the P.C. for consent to their application for a prov. 
order for E.L. They offer a supply at 6d. per unit to ordinary 
consumers, and at 5d. per unit for public lighting. As a local 
syndicate is making a similar application, the Council has deferred 
its decision. 

Thornhill,—The U.D.C. has decided to defer for a year 
the question of applying for a prov. order for E.L. 


Wantage.—The U.D.C. has now given its consent to 
the application of the Wantage Engineering Co. for a prov. order 
for E.L. 

Waterford.—The Corporation has been informed that 
the National Provincial Electricity Corporation intends to apply 
for a prov. order, empowering it to supply electricity for public 
and private purposes in the borough. 

Woodford.—The U.D.C. has canvassed the ratepayers 
for their opinion as to whether the Council shall consent to a com- 
pany supplying the district with ‘electricity, or adopt a municipal 
scheme, 
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TRAMWAY AND RAILWAY NOTES. 


Australia.—Sypnry.—The report of Mr. H. Deane, late 
engineer-in-chief for railway and tramway construction, upon the 
electrification of steam railways, after reviewing the position in 
America and Europe, discusses the necessities of New South Wales. 
There is water power available on the Snowy River, by means of 
which, if the position chosen for the Federal capital is ‘within 
practicable range, it will be possible to operate an electric railway 
from the capital to the coast. The facility with which electric 
trains negotiate sharp curves and steep grades, renders it possible 
with their aid to cheapen the‘construction. 

Prerts (W.A.).—The Tramway Co., finding that a certain route 


does not pay, has decided to close it, relying on the fact that the 


agreement with the City Council gives permission to lay lines, but 
does not enjoin the running of cars. The Council’s solicitor endorses 
this view, and the Councillors are very indignant. 


Continental Notes.—FrRancr.—An enormous increase 
is shown in the traffic receipts of the Paris Metropolitan railways 
for the past ten months, as compared with the corresponding 
period last year, although only two of the seven sections are yet 
open. The total is £799,010, against £602,293—a rise of £196,717, 
equal to a rate of 32°66 percent. The number of passengers carried 
was 120,000,000—an increase of 29,000;000, or 31:86 per cent. 

Horianp.—An electric railway is projected from Amsterdam to 
Ivandam and Koog. 

SwITZERLAND.—An arrangement has been made by which the 
Oerlikon Works and the Siemens-Schuckert Works agree to under- 
take the introduction of electric traction on Swiss railways. 


Belfast.—The electric cars were to start running in 
this city on the 14th inst., but they have not commenced yet, and 
there is a good deal of overhead and other work to be done before 
the work is completed. At the last moment a difference has sprung 
up between the contractors and Mr.-McCowen, the City electrical 
engineer, regarding the full load of the engines during non-con- 
densing running. It is understood in connection with the proposed 
harbour tramway that its working will mean a loss of £400 per 
annum. 


Buenos Ayres.—The Public Works Committee of the 
Buenos Ayres City Council has reported favourably on the project 
of Messrs. R. von Wentzky & Co. for a system of electric tramways 
to the suburbs of Villa Devoto, Villa Rita, &. The concession is 
to be for 60 -years ; the contract to be signed within 30 days, and a 
guarantee of $1,000 per kilometre to be deposited at the same time. 
Work to be commenced within 12 months and finished within five 
years. Six per cent. of the gross receipts to.go to the Municipality, 
and when these exceed $30,000 per kilometre of line per year, the 


* Municipality to receive 18 per cent. of this excess.—Review of ‘the 


River Plate. 


Bury.—The T.C. has agreed to supply electricity to the 
Heywood Corporation tramways temporarily, at a charge of 1°2d. 
per unit, provided that the maximum load on the plant does not 
exceed that which has obtained during the past summer. — If 
further plant is required the price will be raised to 1°75d. per unit. 


Croydon.—In reference to the paragraph under this 
heading in last week’s “Tramway and Railway Notes,” the B.E.T. 
Co. inform us that at the instance of the Corporation the lease of 
the piece of line constructed by the Corporation for which the car 
was required had been referred to an arbitrator for settlement. In 
view of that fact, when the Corporation asked for the loan of a car 
and agreed to pay any price for its use, the company agreed, on 
the day following the request, to give the use of a car on the usual 
terms, on the understanding that such use should be without prejudice 
to any question arising under the arbitration. - Apparently: the 
Corporation preferred not to give this assurance. 


Glasgow.—The general manager: has given. notification 
that he intends to proceed at an early date with the eonstruction 
of the following tramway . extensions :—Maryhill to  Garscube 
Bridge; Possilpark to Lambhill; Springburn to Balgrayhill; 
Riddrie Terminus to Burlinnie ; and Pollokshields to Dumbreak 
Road. ¢ E 

The general, manager has reported at considerable length to the 
Town Council with regard to a new. through route service of cars. 
He strongly recommends that the existing routes be not interfered 
with. : 

The Tramways Committee has at last come to terms with the 
Clydebank authorities with regard'to’ the new bridges to be con- 
structed in ‘connection-with the Dalmiuir extension of the tramways. 

The following notice of motion has been given by one of the 

Town Councillors :—‘ That as the present -tramway fares are in- 
equitable, and discriminate in favour of the long-distance 
passenger, and consequently, to a large degree in favour of those 
outside the municipal boundary, and as at the last revision this 
inequality was maile greater by the large increase in the distance 
allowed to all travellers except those paying a halfpenny, it be an 
instruction to the Tramways Committee that in future’ revisions 
these preferences be dropped, and that a unit of price be arranged, 
so that a halfpenny should purchase half a penny’s journey.” 
' The Tramway Committee has agreed to take into consideration 
the-question of experimenting with bogie cars witha capacity of at 
least double that of the present cars, with the view of reducing, or 
at least preventing, the increase in the present number of cars 
running. 

Huddersfield.—The manager has been directed. to con- 
sider the question of extending the tramway to Birchencliffe. 


The experiment is being tried of through cars between severa 
termini on the system. 


Johannesburg.—The Town Council has approved of 
the construction of a tramline, consisting of a double track from 
Harrison Street vid Bree and Harais Streets to the Western 
boundary of Fordsburg, at a cost of £23,000. 

The electrification of some portion of the Central South African 
Railways seems to be on the cards, as a number of railway coaches 
of a type suitable for use with electric traction (according ‘to the 
B. and S. A. Export Gazetie) are now in course of construction in this 
country. The section on which electric traction would be intro- 
duced is the Randfontein Springs line, which carries heavy suburban 
traffic. Full details of this scheme, and Messrs. Mordey & Dawbarn’s 
report thereon, were given on p. 1034 of our issue for December 23rd, 
1904. ; 


London.—Lonpon Trarric.—The Government has 
decided to introduce a Bill in the next session of Parliament 
relating to London traffic and establishing a Traffic Board, as recom- 
mended by the Royal Commission: 

TRAMWAYS OVER THE BripGcEes.—The Bridge House Estates Com- 
mittee has adopted a report from Sir Benjamin Baker with regard 
to the widening of Blackfriars Bridge, to the effect that the bridge 
should be widened 30 ft. on the western wide, and that new founda- 
tions should be made for the purpose of supporting the structure. 
At the next meeting of the Court of Common Council a proposal 
will be made by the L.C.C. for linking up the Northern and Southern 
tramway systems by running tramways over the Tower Bridge in 
connection with the Aldgate terminus, vi@d Mansell Street, the latter 
thoroughfare being much widened so as to admit of tramway traffic. 

L.C.C.—On Tuesday the adjourned report of the Highways Com- 
mittee was brought forward in reference to the arrangements to be 
made with regard to the erection of buildings required for the work- 
ing of the northern tramways, which were divided for the purpose 
of convenience into three sections. The first related to 224 miles 
of single line, the second to 46 miles, and the third to 36 miles of 
single track. As a result of recommendations submitted by the 
Committee, the Council resolved to apply to Parliament for power 
to acquire eight sites compulsorily for the purposes of car-sheds and 
sub-stations for these tramways, the cost being estimated at 
£53,750. It was also resolved to seek Parliamentary powers to con- 
struct junction lines in Kast India Dock Road and Upper Clapton 
Road, and the car-sheds to be erected at Poplar and Stamford: Hill 
respectively, and also powers to make alterations in the route of 
the Strand subway, and to acquire property so as to enable a station 
to be built in the subway immediately to the south of the Strand, 
under Wellington Street. 


Newcastle-on-Tyne.—The scheme which has been so 
long under consideration, to make an extension eastward of Market 
Street, is about to take practical shape. A special meeting of the 
T.C. is to be held early in December to consider the appropriate- 
ness of making application to the B. of T. for a provisional order 
for making the tramways along the new thoroughfare. The under- 
taking has entailed a great expenditure, for a considerable quantity 
of property has had to be acquired in Pilgrim Street, but the 
scheme when completed will afford.a most desirable relief to the 
traffic at the junctions of Blackett Street, Northumberland Street, 
Pilgrim Street, and New Bridge Street. None of these streets is 
exceptionally wide, and: the problem of regulating the traffic has 
been: one of great difficulty. By the new extension many of the 
cars will be able'to avoid-the thronged ‘junction in their eastward 
and westward runs, picking up the main lines a little to the east. 


North-Eastern Railway.—The recent survey and other 
local . activities have stimulated rumours of a very considerable 
and early extension of the N.E. Railway’s electric system, but we 
are: advised’ that, while the ‘subject’ has been considered by the 
directors, no actual developments will be undertaken just yet. It is 
understood that an extension of the électric system from Pelaw 
Junction to Sunderland will immediately. follow the electrification 
of the South Shields branch. ‘We understand, however, that the 
directors. of the North-Eastern Railway are divided upon the 
respective merits of the third rail and the overhead method of 
traction. Much difficulty has been experienced with the third rail 
on the Tynemouth branch, and dissatisfaction was felt at 
the cost of installation. In addition, while the traffic results 
on the : electrified - section’ on’ the north «side of the 
Tyne are looked . upon . as’ satisfactory and fully justifying 
the experimeat, by. enabling a more expeditious and more 
economical service to be given, the work: is still. regarded as 
experimental, ;and as not yet affording sufficient data to guarantee 
further extensions of a similar nature. We aré advised that before 
the developments hinted at take place, an experiment will be made 
on the; comparatively. small and. unimportant Benton-Ponteland 
branch in order to test the overhead wire system of traction under 
favourable conditions. - It was originally intended to use elec- 
tricity on this new branch, and a large transforming station has 
been built and equipped at Kenton Bank. It is ,anticipated that 
the new high level bridge will be completed in the course of next 
year, and by carrying the main line traffic will leave the old bridge 
free for local traffic and enable electrification to be proceeded with. 
By the recent formation of an electrical supply. company in North 
Durham the railway company is assured of as cheap and abundant 
a supply of energy as that which has been so conducive to the 
success of the electric installation on the north side of the river. 


Oldham.—The Corporation is negotiating with the 
Manchester C.O. with a view to the establishment of a through 
tramway service between the two towns. 


(Continued on page 811.) 
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THE EAST PILTON WORKS OF MESSRS. 
BRUCE PEEBLES & CO., LTD. 


Ir appears at first sight an incongruity that Edinburgh, 
with its historical and classical associations, at once the 


show place and the 


Originally a well-known gas engineering firm in Leith, 
founded in the year 1863 by the late Mr. D. Bruce Peebles, 
the operations of the proprietors were turned in the direction 
of electrical work in 1897. At that time Mr. M. T. Pick- 
stone, of Messrs. Mather & Platt, and Mr. R. S. Portheim, 

who had _pre- 





capital city of the 
northern kingdom 
of Great Britain, 
should be closely as- 
sociated with one of 
the most important 





industries of modern 
times. Yet the fact 
remains that there 
exists, within two 
miles of Princes 
Street, by far the 
largest electrical 
works in Scotland, 
and one of the most important and up-to-date of the many 
typical examples of that industry in Great Britain. That 
Edinburgh is secretly proud of its acquisition we feel sure, 


Fic. 1.—GENERAL VIEW OF THE East Pinton Works. 


viously been as- 
sociated with 
Messrs. P. R. Jack- 
son & Co. and 


Messrs. Ferranti, 





joined the under- 
taking, and, with 
Messrs. W. C. and 
A. C. Peebles, 
assisted to place 
the electrical 
branch of the firm 
on the successful 
footing, of which 
the present large works at East Pilton are such a striking 
illustration. j 

The isite of the latter: jworks, which; adjoin the Leith 

















Fic. 2.—Tur Larce Bay, usEp For Heavy MacutninG, EREcTING AND TESTING. 


were it only that its neighbour, Glasgow, cannot boast such 
a flourishing example of this particular industry. 

Our remarks, of course, refer to the firm of Bruce Peebles 
and Co., Ltd., through whose energy the East Pilton Works 
have sprung into existence. 


branch of the Caledonian Railway at East Pilton Junction, 
and are within some half-mile of the Port of Granton, on 
the Firth of Forth, was selected in 1902, and in the spring 
of 1904 the works were completed. 


Some 18 months have thus elapsed since they were opened, 
e 
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and already it is being found that the accommodation is 
insufficient for the work in hand, a fact to which the day 














Fic. 3.—A Licut MacHINE GALLERY. 





galleries and in the side bays. : A railway siding“enters both 
ends of the main bay, facilitating the entry of castings and 


raw material at one end, and the dis- 
patch of the completed plant from the 
other. 

A most complete equipment of 
modern tools has been provided, which 
are all electrically driven from the 
works power plant. The group system 
of driving has been adopted, except 
in connection with certain of the 
heavier tools installed in the main 
building, which are independently 
driven. 

Prominent among the latter are 
a Buckton planing machine to take 
work up to 14 ft. x 6ft. x 6 ft., 
driven by a 20-H.P. motor: an 1&- 
ft. side planer, by Messrs. Richards, 
of Broadheath; a 20-ft. Smith and 
Coventry boring mill, fitted with 12 
speed gears; and numerous smaller 
tools of the Niles and Richards types, 
adapted for the use of high speed 
steels. 

The large magnet rings here 
dealt with, proceed further up 
the shop, to be taken over by the 





Fics. 4 anp 5.—VIEWS IN THE ARMATURE WINDING DEPARTMENT. 


and night worsx,now being! carried on 
sufficiently testifies ; considerable exten- 
sions are therefore being carried out 
with a view to utilising the whole of 
the main building for actual manu- 
facturing operations. Many of the 
stores and the shipping department, 
which at present occupy a section of 
the main building, are to be trans- 
ferred to new buildings which have 
just been completed. 

Very spacious offices have been. built 
in close proximity to the works, and’ 
contain the secretarial and accountant’s 
staffs, together with the estimating, 
contracting and publicity departments 
of the firm: the drawing office staffs 
and the works manager’s and chief 
engineer’s departments are housed 
in the gallery of the main works 
building. 

The latter consists of one main 
bay, some 600 ft. in length, provided 
with side galleries, and two outer 
bays of the same length and one story 
in height. 

As is usual in such works, the 
heavier machine tools and construc- 





CorE BUILDING SHOP. 





tive work are located in the main bay, the lighter tools — erecting department, and as completed machines are received 
and operations finding a place in a portion of the on the extensive test beds ‘situated towards the other 
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extremity ‘of the shop; from the 


at that end for dispatch. 


The main bay, which we illustrate in fig. 2, is spanned 


by two 18-ton travelling cranes, of the 
three-motor (D.c.) type, and numerous 
2-ton hydraulic jib cranes, operated from 
the works hydraulic plant, are provided 
for individual machines. 

A large portion of the gallery on 
the east side is devoted to light 
machinery, and used for carrying out 
smal] standard work such as spiders, 
bearings, end-covers, shafts, &c., its 
equipment, includes ordinary and turret 
lathes (Gisholt pattern), Brown and 
Sharpe gear cutters, milling, drilling 
and shaping machines of modern types. 
A view of this shop is given in fig. 8. 

The central portion of this gallery 
is utilised as a tool room and stores 
(fig. 7), where the whole of the tools, 
jigs and templates used throughout 
the works are produced, and any 
machine repairs carried out. Numerous 
small tools, grinding machinery, and a 
gas furnace are installed in this depart- 
ment. 

The third section of the gallery is 
devoted to brass working ; the smaller 
classes of switch work, including 
small switchboards, tramway and motor 
controllers 


automatic tools, including lathes, 


staff of the latter 
they are,“ after passing satisfactory tests, delivered to the 
painting and'packing department at the northern end of the 
building, subsequently being placed on railway 


and fittings are here produced. 
drilling and milling 


machines are installed for this work, and a special drill 


wagons, 


mentioned, 
which has been: built for the purpose of a 
space then set at liberty will serve for a much needed ex- 
tension of the brass working department. 









dates some 100 tons of copper wire, used in building up of 


field and armature windings, &c. This stock, it may be 


will shortly be transferred to a new building, 


Th aa 


ae id | 





ny 


wire store, and the 





Fic. 7.-—-TuF Toon Firrinc DEPARTMENT. 


A variety of 








Fia. 8. 


operated by a three-phase motor, is utilised for drilling 


marble slabs for switehboards, &c. 


The first portion of this gallery is driven in sections from 
two three-phase motors of 50 and 30 H.P. respectively, 
and the remainder by means of D.c. motors. An end 
gallery is utilised as a general ‘store, and the first por- 
tion of the western gallery at the present time accommo- 


VIEW OF THE LATHE GALLERY. 


measures, 





The older 


drawings, 





of course, 





A further section of; this gallery is occupied by: the 
magnet winding operations, shown in fig. 10, 
remainder by spacious drawing offices. ' 


and the 
‘The latter comprise 
the general office, in 
which the p.c. and 
A.c. work are kept 
separate: the switch 
and estimating drawing 
offices; these three 
departments are each 
under the supervision 
of a charge hand, and 
all the drawing office 
staff, comprising some 
50 draughtsmen and 
10 lady tracers, are 
under the control of 
a head draughtsman, 
The.tracing is all 
arried out in a special 
office in which Hall’s 
photo-printing appara- 
tus, together with print 
drying stoves are in- 
stalled. The drawing 
offices are also equipped 
with Hall’s _ patent 
swivelling boards and 
sliding squares, and, 
in fact, everything is 
provided ‘wherewith to 
facilitate the accurate 
and rapid __ produc- 
tion of working draw- 
ings and prints. We 
may here mention that 
the firm has adopted 
metrical measurements 


for all its work, 
present and future. 
still remain in English 


Further offices on the gallery are appropriated by Mr. 
J. L. la Cour, the chief engineer to the firm, and by the 
works manager’s department. 

Coming to the ground floor again, the first portions of the 
two western bays (show n in figs. 6 and 9) are utilised for core 
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stamping and assembling, commutator building and pressing, 
&c., and a large armature winding department occupies con- 
siderable space midway up the building. The latter shop, which 
consists of sections for dealing with alternating and direct- 
current machinery respectively, is illustrated in figs. 4 and 5. 

» Adjacent to the latter department, but enclosed as sepa- 
rate fireproof:compartments, are the pattern shop and stove 
drying department. The former is fully equipped with 

















The remaining portions of the eastern bays are occupied 
by the works power plant and the equally indispensable 
works dining rooms. The former includes in the boiler 
house, two 400-H.P. water-tube boilers of the Stirling and 
Babcock Co.’s makes, respectively. Mechanical stokers are 
fitted to the boilers, belt driven in each case by a 3-H.P. 
slow-speed D.c. motor, running at 250 r.p.m. 

The generating plant installed in the engine room consists of 
a 500-B.H.P. three-crank Belliss high- 
speed engine, coupled to two “ P.P.P.” 
250-volt generators in tandem, and a 
250-H.P. two-crank Browett-Lindley 
engine, similarly coupled to two of 
the firm’s smaller machines, and 
is utilised for running the works 
plant and lighting, and for testing 
purposes. 

A 120-Kw. Bruce Peebles motor- 
generator is used for converting a 
portion of the energy to a three-phase 
supply at 240 volts pressure and 50 
periods for driving certain motors 
in the shops and for testing purposes, 
the test beds being situated at the 
side of the engine house, and connected 
to the switchboard by means of under- 
ground cables. A 400 ampere-hour 
Tudor battery is installed in an adjacent 
building, from which the office lighting 
is independently supplied, a motor- 
booster being provided in the engine 
room for charging purposes. — Alto- 
gether, some 150 arc lamps are in use 
in and about the works. 








Fic. 9.—THEe Cork STAMPING AND PREsS SHOP. 


wood-working machinery ; each machine is separately driven 
by a D.c. motor placed beneath the floor level, and some 50 
to 60 hands are employed ; a large gas-heated” baking oven 
is provided for drying armatures, coils and complete 
machines ; the varnishing of taped coils, &c., being also 
carried out in the latter department. 

‘+The extreme end of the two western bays is utilised as': 
taping and mica shop, together with winding stores, &c. 
Some’ 70 girls are employed in the 
former work, and here also the mica 
tubes, &c., used in insulating high 
tension windings, are built up. 

The two eastern bays are also used 
for a variety of purposes ; the portions 
adjoining the heavy machinery in the 
large bay are devoted to machining, 
fitting up and erecting the well-known 
P.P.P. motor, of. which the firm build 
to stock numerous standard sizes. 

The machine shop is equipped with 
numerous standard tools, by Niles 
Bement, Herberts and Dean, Smith 
and Grace, and small electrically- 
operated travelling cranes to lift up 
to six tons, are provided in this and 
in all the smaller machine bays for 
handling the weightier castings and 
machine parts. 

Adjoining the motor department is a 
smith shop, in which are five smiths’ 
hearths and a power hammer. 

A motor-driven blower furnishes 
the necessary draught to a common 
trunk leading to the hearths, and the 
smoke is exhausted in a similar way 
by means of a motor-driven fan. 
The hammer is of Messrs. Pilkington’s make, and is also 
motor-driven. 

Before leaving the works proper, mention must be made 
of the finished motor store and the works laboratory. In 
the latter, the Mensing arc lamp is being perfected under the 
care of its inventor, and as soon as arrangements’ are 
completed for its manufacture on a commercial basis, it 
will be placed on the market by Messrs. Bruce Peebles. 








Adjacent to the engine room is the 
hydraulic plant used for working the 
various presses, hoists and jib cranes in 

the works, which includes two hydraulic pumps operated by 
50 and 20 H.P. motors respectively, and an accumulator, 
with a working pressure of 1,200ilb. per sq. in. 

Two steam-driven air compressors fare also installed, one 
being for working the artesian well lift, which! provides the 
water supply to the works, and the other for operating 
pneumatic tools, &c., in the works. A Weir=feed pump for 


' boiler-feeding purposes also finds a place in this building. 





Fic? 10.—THE MaGNet WINDING DEPARTMENT. 


Across the yard from the power plant are situated a condenser 
house, a cooling pond, the test tanks and a gas-producing plant. 
The condensing plant is of the Wheeler type, with Blake- 
Knowles steam-driven combined air and circulating pumps; 
a fire pump by the same makers, with a capacity of 500 
gallons per minute, is also installed for use in emergencies by 
the works fire brigade. 

(To be concluded.) 
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TRAMWAY AND RAILWAY NOTES. 


(Concluded from page 806.) 


Perth.—The 6-mile car service which has been provided 
at a costof about £43,000, exclusive of the price paid to the old 
horse car company, is now open. The overhead work consists of 
side poles with bracket arms, except in certain streets where span 
wire has been used. The car-shed is at Scone, and accommodates 
12 cars. ach car seats 42 persons, and is a double-decker built by 
Messrs. Hurst, Nelson & Co., Motherwell, with Westinghouse con- 
trollers and motors. The brakes are rheostatic and the ordinary 
hand type; and the Fisher life handguard is fitted. © Additional 
plant costing over £4,000 has been installed at the power 
station. The cables and feeders were supplied by Callender’s 
Cable Co., and the overhead work was erected by Messrs. Black- 
well, while Mr. Lambert, the engineer and manager of the tramways, 
superintended the installation. . 


Rochdale.—The T.C. on November 9th decided to apply 
to the B. of T. for a prov. order to extend the electric tramways in 
the town, 


The Simplon Railway.—The opening of the Simplon 
Railway is expected to take place about the middle of next year, 
with steam locomotion by way of a beginning, although the Italian 
Government has already declined any responsibility for steam 
traction in the tunnel. It had been proposed by Italy that electrical 
working should be introduced according to the system used on the 
Valtellina Railway, and as Switzerland is to work the Simplon 
Railway, the Government was asked to make an inspection of the 
Italian line in question. The visit was paid recently by Dr. Zemp, 
chief of the Swiss Railway Department, and other railway officials, 
who were received by the Italian Minister of Public Works and the 
State Railway engineers. Asa result of the investigation of the 
railway, which is now eqyipped with new locomotives capable of 
hauling at the desired speed the heaviest trains to be used on the 
Simplon Railway, Dr. Zemp is reported to have declared that 
Switzerland would begin the work for the adoption of electgic 
traction. The question is to be pushed forward as much as possible, 
and further negotiations on the subject are to take place at Rome. 
In the meantime, the Swiss Federal Council has to settle the 
problem of the water-power required for the generation of electrical 
energy, and the report has yet to be received of the two engineers 
who are still investigating electric railway questions in the United 
States. In these circumstances, it would appear that the time 
available will not be sufficient to allow of the application of electric 
traction by the expiration of the period, for the completion of the 
Simplon Railway. 

South Africa,—DurBan.—The T.C. has inaugurated a 
system of parcels conveyance on the Municipal Electric Tramways 
similar to that in existence at Huddersfield. The tariff is 1d. for 
parcels up to 14 lb. weight, and 2d. for parcels over and up to a 
limit of 28 lb. Various agents are appointed in the town and 
suburbs, by whom parcels will be delivered or collected. 


Torquay.—At a meeting of the Corporation on the 
9th inst., the report of the special committee appointed to 
meet the representatives of the Dolter Electric Traction Co., 
to see if some agreement could be arrived at on _ the 
matters in dispute between the two parties, was received. The 
result of the negotiations was that the Dolter Co. agreed to waive 
the questions of feeder cables, and of the Corporation providing 
the site for the car-sheds under the Act.- Further, the company 
were prepared to extend the time for providing power until 
March 31st, 1906. These concessions were.made by the company 
in consideration of the Council’s accepting the plans sent in to the 
Electric Lighting Committee, and also agreeing to the construction 
by the company of the Torbay Road route after the completion of 
the other routes, and the -satisfactory ‘running of the cars. The 
Committee recommended that the Council: give up the Torbay 
Road, and, in exchange, get an extension of time for the supply of 
energy, the disposal .of the feeder cable,.the giving up of the 
question of the car-shed, and receiving the equivalent of £6,000. 
This was adopted. 


Tramway Convention at Milan.—The permanent 
committee of the International Tramway and Light Railway Union 
decided at their recent meeting, to hold the next convention in 
September, 1906, at Milan. An international exhibition of means 
of transport will, of.course, be held at ‘Milan. during the Congress. 
Among the principal questions to be solved by the Convention will 
be one.relating to the best means of braking employed by electric 
tramway systems; the. most convenient dimensions, especially 
length and width of the cars; the maximum permissible speed for 
tramways on roads and on private rights of way. . There will also 
be consideration of the length of rails and rail-jointing, &c. Steam 
turbines and their applications to electric traction are down on the 
list, also the gas engine question. Other minor questions include 
the use of meters on tramway cars. 


Wednesbury.—The General Purposes Committee of the 
Corporation has considered an application by the South Stafford- 
shire Tramways Co. for permission to lay the tramlines from “ Dart- 
mouth Arnis” to the Tipton boundary on the “sleeper” system 
and has refused to entertain it. 


Wolverhampton.—Intercommunication has now been 
established between Wolverhampton and Bilston, but there are 
complaints amongst the travelling public that as a result the fares 
have been increased on many of the stages by $d. The fares are 
considerably higher than by either of the railway lines. 


TELEGRAPH AND TELEPHONE NOTES. 


Australasia.—It is stated that Capt. Walker and two 
electrical engineers are starting for Australia on behalf of the 
Marconi International Marine Communication Co., Ltd., with the 
object of establishing communication between Tasmania and New 
Zealand, and between Australia and New Zealand, by wireless 


telegraphy. 


Danish Telegraphs, — During 1903-4 there were 
3,787 kilometres of line and 14,198 of wire. The number of 
telegraph offices remained unchanged at 169, and there also 321 
railway telegraph offices and six semaphore stations. Of wireless 
installations there were only two. In 77 of the State offices tele- 
phone subscribers have the right to send and receive telegrams by 
telephone. The personnel numbered 1,073. There were 700,322 
inland, 981,831 international, and 640,582 transit telegrams—total, 
2,322,735. As regards the number-of telegrams exchanged with 
countries, Germany leads with 303,273; Great Britain following with 
263,048, Sweden with 126,438, Norway with 93,256, and Russia 
with 62,500. Of semaphore telegrams there were 2,377. Receipts 
amounted to about £55,545, being an increase over the previous year 
of £1,816. 


Dutch East India Telegraphs.—During 1903 the 
aerial lines were increased by 246°55 kilometres of line and 210°52 
of wire; the subterranean by 33°66 kilometres, and submarine 
cables by 1,162°55 kilometres. It was necessary to renew 83 poles 
and 929 insulators by reason of lightning ; 532 poles and 2,107 
insulators by reason of hurricanes, land slides and fallen trees, and 
4,852 poles and 656 insulators by reason of other causes. Inter- 
ruptions of service numbered 313, of which 12 only were due to 
faults in the wires. Repairs to cables were effected by the Eastern 
Extension Telegraph Co., and they were paid £6,511 for their 
services. The telegraph offices numbered 517; telegrams sent 
numbered 62,126 and received 62,762, while there were also 58,815 
telegrams in transit. It is interesting to note ‘that the inter- 
national line from Batavia to Banjoewangi was not so busy, for 
while in 1902 21,336 telegrams, containing 280,870 words, were 
sent, in 1903 the figures were only 8,100 telegrams, containing 
93,904 words, the reduction being 13,236 telegrams and 186,961 
words. Net receipts amounted to £19,344, after paying to other 
states and companies £45,489. 


Indian Telegraphs.—The administration report for 
1904-5 shows that the receipts were about 4? lakhs more than in the 
previous year. Owing to the introduction of the lower rates for 
inland telegrams, their number increased by over 22 per cent., but 
the message revenue only increased by 3°32 per cent. The surplus, 
after paying working expenses, amounts to Rs. 3,39,41,032, or a 
return of 3°88 per cent. on the capital outlay.—Jndian Enginecring. 


Isle of Man Cables.—Owing to a breakdown in the 
cable between the Isle of Man and England, telegraphic commu- 
nication was suspended for a few days last week. The cable-ship 
Monarch was sent round from the Thames to repair the cable. 


London, WeEstMinstER.—The Works Committee of 
City Council. reported on Tuesday with regard to a Post Office _ 
telegraph pipe laid at No. 188, Piccadilly, only 4 in. below the 
surface of the footway owing to the fact that the crown of the 
cellars is but 12 in. below the surface of the footway, and owing to 
the presence of a 6-in. electric culvert. The Committee recom- 
mended the Council to decline to consent to the ,retention of the 
pipe in its present position unless the Postmaster-General would 
undertake to indemnify it against any accident which might occur 
in consequence of the pipe being so near the surface. 

WittespEN.—In future the U.D.C. will refrain from insisting 
upon ornamental iron telegraph poles being put up by the Post 
Office authorities. The use isto be authorised instead of a creosoted 
pole with a painted finial, and the base lagged with specially 
painted laths. 

HoxisBorn.—The National Telephone Co., Ltd., applied for per- 
mission to erect additional kiosks for call offices in suitable places 
in the streets. At present there are four such kiosks in the borough, 
for which the company pay an annual rental of £15 each. This 
payment the B.C. considered quite inadequate, and it resolved that 
the company {be given formal notice that the rental of each kiosk 
would be increased from £15 to £30 at the conclusion of the current 
rental year. Permission has been granted to erect one kiosk in the 
widened part of Southampton Row, at an annual rental of £30. 


Long-Distance Telephony.—The Postmaster-General, 
Lord Stanley, in a letter to Sir Edward Fithian, replying toa 
resolution passed by the Association of Chambers of Commerce at 
Liége, regrets that at present further extensions of long-distance 
telephony aré impracticable. Over 100 places in France can be 
reached through the telephone, and some places in Belgium also. 
The Post Office is continually experimenting with a view to making 
further extensions. 

La Energia Electrica states that it is proposed to erect a telephone 
line between Denver-Omaha and Kansas City. It is hoped 
eventually to establish direct telephonic communication between 
New York and San Francisco, a distance of about 4,200 kilometres. 


' Railway Signalling.—It is reported that the L. and 
N.W. Railway Co. is fitting Crewe station with signal boxes which 
will contain the finest electrical equipment of any signal cabins in 
the world. There are to be 500 levers in one of them, controlling 
the signals on the Manchester, Liverpool.and Holyhead main: lines. 
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Sahara.—According to the Journal: Télégraphique, a 
telegraph line is about to be erected across the Sahara. It will 
start from the most southern point and be connected to a Soudanese 
station, the situation of which has not yet been decided on. The 
line will also connect Algeria and French West Africa. The cost 
is estimated at about 2,500,000 francs (£100,000). 


Telegraphic Interruptions and Repairs :— 


CaBLEs. INTERRUPTED. REPAIRED. 
Trinidad-Demerara (No. 1.) .. o. oe -- Aug. 26, 1901.. 
Dominica-Martinique .. ee oe ee -. May7, 1902.. 

St. Lucia-Martinique .. on ‘6 at -» May7, 1902.. 
Cayenne-Pinheiro ¥ S% oe Me: -- Aug. 18, 1902.. 
Reissa-Issa (Yemen) Camaran es oe «- Oct. 22, 1902.. 
Tarifa-Tangier .. ne ee Pe a ‘ 904... 
Closed { Vladivostock-Nagasaki hs a -- Feb.9, 1904.. 

Port Arthur-Chifu .. és ae -- Mar.9, 1904.. 


a 
p 
? 

co 
= 


Jamaica-Colon .. “a oe es oe -. Jan. 5, 1905.. 
Cadiz-Tenerif = a. sine ‘s oti -. July 20, 1905.. <7 
Kotonon-Grand Bassam ay - a -. Oct.4, 1905.. o 
Medan-Olehleh .. a €: a ae .. Oct, 26, 1905... Nov. 13, 1905 
Oran-Tangier-Cadiz x4 rye RS -. Oct. 80, 1905... * 
Puerto Plata-Martinique ei oe wip e. Oct. 30, 1905.. ™ 
Falmouth-Bilbao .. ie os 7 = »» Oct. 81, 1905 .. Nov. 10, 1905 
LANDLINES. 
Puerto-Barrios .. . Se «eo ts .- Aug. 28, 1902.. 


Kertch-Soutehoum .. .. ..  ..  .. Sept.27, 1904: 3, 
Communication with Brazil via Galveston ee July 18, 1905.. eo 


Telephony: in War.—A large committee, with Colonel 
A. J. Murray, C.B.; D.S.O., at its head, is about to engage in practical 
experiments with the field telephone. 


Venezuela.—A Reuter’s Caracas telegram to the New 
York Herald states that the sensational revelations with regard to 
the French Cable Co.’s connection with General Matos, the Vene- 
zuelan Opposition leader, are believed to have caused France to 
accept President Castro’s proposal for the mutual withdrawal of the 
notes exchanged between himself and M. Taigny, French Chargé 
d’Affaires. 


Wireless Telegraphy.—The last issue of the Post 
Office circular states that senders of telegrams to and from ships 
by wireless telegraphy are to be warned that no part of the amount 
paid for telegrams accepted at their risk will be refunded. The 
words “sender’s risk ” are to be inserted in the service instructions 
and telegraphed. 3 

According to the Daily Express, a “wireless” message was 
received at Fort Leavenworth, Kansas, from the Standard Oil Co.’s 
steamer Maverick, which was off the coast of Puerto Rica, a distance 
of 5,000 miles. Kites, it is said, were employed at a height of 
3,000-4,000 ft. to achieve this result. 


‘ 








CONTRACTS OPEN AND CLOSED. 





OPEN. 


Austria-Hungary.—NeENzI¢ and NUERIDENs (province 
of Vorarlberg), installation of electricity works. 

PopGorzk, near Cracovie, extending the central station (power 
and light). Installation of new boilers, steam engines, electrical 
machines, motors, &c. 

INDENBURG (Styrie), extending the central station. Installa- 
tion of a system of electric tramways. 


Beckenham.—November 23rd. Two 250-Kw. direct- 
current railway generators, coupled to high speed vertical enclosed 
type engines for the U.D.C. See Official Notices ” to-day. 


Brazil.—December 16th. The municipal authorities of 
Sao Luiz (Maranhao), Brazil, are inviting tenders until December 
16th, for the electric lighting of the town. 

NicutEroy (Rio de Janeiro).—Installing a system of electric 
lighting. 

Cape Town,—November 22nd. Tenders are invited 
for the supply, to the Department of Posts and Telegraphs, of 
telegraph and electric light material. Tenders to the Chairman of 
the Tender Board, Control and Audit Office, Parliament. Street, 
Cape Town. A notice appeared in the Cape of Good Hope 
Government Gazette, for October 3rd. 


Cardiff.—November 27th. Battery, booster, engines, 
generators and switchboard, for the Whitchurch Asylum, See 
“ Official Notices * November 10th. 


Christiania.—The Commercial Intelligence Branch of 
the Board of Trade has been notified by His Majesty’s Consul- 
General at Christiania that the Norwegian Telegraph Department 
are calling for tenders for thé supply of 3,000 kilogrammes of 
bronze wire. Tenders from British firms should be lodged by their 


’ agents in Christiania by mid-day on December 1st, 1905. The con- 


ditions of tender can be seen by agents on application to the tele- 
graph authorities at Christiania, Bergen, Stavanger and Orendal. 
Apart from the usual customs duties a preference of from 10 to 15 
per cent. is given to Norwegian manufacturers. In all cases of 


Norwegian’Government contracts it is obligatory that a resident 


agent should act for tenderers not residing in Norway.—Standard. 


Dublin.—November 27th. Dublin United Tramways 
Co., Ltd., want tenders for general stores for one year. See 
-“* Official Notices ” November 10th. 


Ebbw Vale.—November 25th. Free wiring and supply 
of incandescent lamps for the U.D.C. See “ Official Notices” 
November 10th. 3 


France.—The Mayor of Martres-de-Veyre invites offers 
for the concession for the electric lighting of the commune. 


Launceston (Tas.).—January 15th. 500 or more elec- 
tric meters; maximum demand indicators; for the Corporation. 
See “Official Notices ” to-day. 


London,—It is announced that a London motor-omnibus 
company is open to receive proposals for the lighting of its vehicles 
by acetylene or electricity. (Box 306, Willings, 125, Strand, W.C.) 


Peru.—lIt has been decided to replace the present system 
of tramways by electric traction. For conditions of contract apply 
to Mr. Jocquin Godoy, Lima. 


Poplar.—December 13th. Steam engines, dynamos, 
pipework, switchboard, wiring, motors, fire alarms, telephones and 
electric bells for the Guardians. See “ Official Notices ” to-day. 


Rawtenstall.—November 19th. Electric wiring and 
fittings forthe New Free Library. See “Official Notices ” 
November 10th. 


Roumania.—Tvutcea.—The Mayor is prepared to 
receive offers for the concession of the electric lighting of the town 
(500,000 fr.). Apply to the Technical Department of the town. 


Salford.—November 30th. Wiring of the Higher Grade 
Council School for Girls. See “ Official Notices” to-day. 


Spain.—November 27th. The Spanish Ministry of 
Public Works is inviting tenders until November 27th, for the 
construction of an electric tramway in Madrid, from the Ronda de 
Valencia to the Glorieta del Puente de Toledo. Particulars may 
be obtained from, and tenders are to be sent to, La Direccion 
General de Obras Publicas, Madrid. 


Spain.—Maprip.—The Post and Telegraph Authorities 
are prepared to receive offers for the construction and operation, 
for a period of 20 years, of a telephone system at Mahon. 


Torquay.—November 20th. One combined 250-Kw. 
p.c. traction and 75-Kw. a.c. steam generator set; one 200-xw. 
motor-generator; reversible booster; battery.and switchboard for 
the T.C. See “ Official Notices” November 10th. 


Walthamstow.—November 24th. Stores for the elec- 
tricity and tramway departments for twelve months. See “ Official 
Notices” November 3rd, 


Whitby.—November 24th. Offers are invited by the 
U.D.C. for a scheme of free or assisted wiring. See “ Official 
Notices ” to-day. 





CLOSED. 


Ashton-under-Lyne.—The T.C. has accepted the tender 
of the Lancashire Electrical Engineering Co. for altering the elec- 
tric light installation at the Town Hall. 


Belfast.— Messrs. Pollock & MacNab, Ltd.,of Bredbury, 
near Manchester, have received an order for drilling machines 
from the Belfast Corporation. 


Burslem.—The T.C. has accepted the tender of Messrs. 
Cross & Cross for the lighting of the St. John’s Market by electric 
arc lamps, at £82. bd 


Coventry.—The T.C. on November 9th accepted the 
tender of Messrs. Harris & Co., of London, for the supply of a 
chemical oil separator for the electric light works, at £840. 


Dartford.—The U.D.C. has accepted the tender of the 
Electric Power Storage Co., Ltd., for cleaning out the cells of the 
storage battery and installing 32 new sections, 


Dublin.—The Lighting Committee recently recommended 
the acceptance of further tenders for extensions of plant in 
connection with the City electrical’ works as follows :— 

ame ag! “ge _ pings As err Ltd., for extension of mains, £15,151.12s. 

erranti, Ltd., tender for sub-station switchboards, £1,879; f 

Fleet Street station, £160. g pets cae ae 
British Electrical Transformer Co., Ltd., £2,000, with an additional £180, if 
needed, in connection with the design of a regulating switch with 10 stops. é 


Gateshead.— The North-Eastern Railway. Co. has 
accepted the tender of the British Thomson-Houston Co. for the 
supply of 285 5-ampere p.c. lamps, and 600 74-ampere a.c. lamps 
of special design for lighting the works and premises at Gateshead 

and other places. 3 ‘ : , 
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Glasgow.—The Tramways Committee have recommended 
for acceptance the following offers :— 

Axle box springs, Messrs. George Turtan, Platts & Co. 

Insulated and lead-covered wire, the India-Rubber, Gutta-Percha and Tele- 

graph Works Co. 
Brake blocks, Messrs. Miller & Co., Edinburgh. 
Special track work, the Lorain Steel Co, 
teh pine hand rails, Messrs. Robinson, Dunn & Co. 
Raw hide pinions, the Reid Gear Co, 
The Sub-committee have agreed to get six sets of Cummins’s 

patent automatic sanding apparatus, to be fitted on cars as an 
experiment. 


London.—Messrs. W. T. Glover & Co., Ltd., call our 
attention to an error, which we regret, in our note under this head- 
ing in our last week’s issue,on the recommendation of the com- 
mittee as to the letting of the L.C.C. contract for high and low 
tension cables. In our notice we stated that Messrs. W. T. Glover 
and Co. proposed to sub-let the cables contained in the contract. 
This was intended to read, “propose to sub-let the part of the 
contract relating to telephone cables,” which Messrs. Glover 
inform’ us, is only a small part of the contract, and was merely an 
optional proposal, subject to arrangement with the L.C.C. engineer, 
but necessary to be stated on the tender under the standing order 
of the L.C.C. 


MerropouitaN ASytuMS Boarp.—The Board received on Satur- 
day the following tenders for an electric motor, &c., for the Western 


Hospital :— 
H. Greene & Co., London = +. (accepted) £189 
Selig, Sonnenthal & Co., London AP aa ae os 193 
G. Hatch, Ltd., London a oe da a re ea 206 
J. Gibb & Co., Ltd., London .. se ee es ee 219 
W. Newbold & Co., Ltd., London oe ce 228 
British Electrical and Mechanical Co., ‘London .. a 229 
A. Schove, London . ne oe 233 
Buck & Hickman, Ltd., London — we a ne oe 234 
W. T. Skelding & Co., Lta., Dudley .. = we oe 235 
Hobdell, Way & Co., Ltd., London |. “t ee 241 
Britannia Engineerin Co., Ltd., Colchester ne a 245 
Easterbrook, Allcard & Co., Ltd., Sheffield . oe oa 247 
Dempster, Moore & Co., Lta., Glasgow a “a ¥ 250 
J. Spencer & Co., Hollinwood, Lancs. es 824 
Tangye Tool and Electric Co., Ltd., Birmingham. aa 357 
Low Moor Co., Ltd., Bradford . 406 


The Engineer-in-chief’s revised estimate was £195. 


The Board placed an order with Messrs. Pritchetts & Gold, at 
£71, for renewing and strengthening lugs of positive plates of, and 
cleaning out and supplying. new acid for, the electrical storage 
battery at the Grove Hospital. 


Sournwark.—The B.C. has accepted ‘the fellowing tenders in 
connection with the new switchboard gallery :— 
Mosers, Ltd., 7 tons of iron and steel girders, £47, less 10s. per ton if 


delivered within one month. 
St. Pancras Ironworks Co., 288 super. ft. floor lights, at 4s. per foot super. 


L.C.C.—The L.C.C. on Tuesday accepted the tender of the 
Western Electric Co., amounting to £20,549 16s., for the supply 
and laying of high tension cables, and that of W. T. Glover and 
Co. at £37,860, for low tension cables, feeder pillars, &c. Lists of 
the tenders appeared in this column a week ago. 

The following tenders have been received in connection with 
the supply of 34 single-deck steel cars required for the tramways 
between Aldwych and the Angel, Islington :— 


1.—34 SinGiE-DEck Car-BopiEs, 


Brush Electrical Engineering Co. .. ap vs as -. £14,778 
United Electric Car Co. .. 14,790 
Metropolitan — Railw ay Carriage and | Wagon Cc O. 16,252 
Hurst, Nelson & Co. ‘ os : ay <e 19,550 
2.—34 Car-TRUCKS. 
Brush Electrical | mes = oe ae we a .. £3,774 
Hurst, Nelson & Co. Fi <3 re ag: me = 8,978 
Mountain & Gibson . és = ee $s oe bh ai 4,046 
United Electric Car Co. es P ée ea “ as 4,420 
Peckham Manufacturing Co., U.S els 4,930 
Metropolitan Amalgamated Railway Carriage and Wagon Co. . 4,862 
3.—ELECTRICAL EQuIPMENT AND ASSEMBLY OF 34 SINGLE-DEcK Cars. 
British Westinghouse Co. ee “e oe be a -. £9,996 
Witting, Eborall & Co. . ie #e a ea 10,693 
British Thomson- Houston Co. . (alternative tender) 11,084 


Brush Electrical Engineering Co. pee oa has te Ae 11,696 
British Thomson-Houston Co. .. (not to specification) 10,948 


4.—ALTERNATIVE TENDERS FOR 34 SINGLE-Deck Carns COMPLETE. 


British Thomson-Houston Co. .. en :? a a .. £28,947 
Pe ” s pe ry (alternative tender) 29,380 

” ” ” ee ee ” ” 29,635 
Dick, Kerr & Co. .. ee ae me a ea ea wé 29,825 
? (alternative tender) 29,818 

Brush Electrical Engineering Co. <e ae ae ca ate 80,243 
British Westinghouse Co. . wa fo a a ov 34,170 
Hurst, Nelson & Co. we ah as ee ee 33,694 


British Thomson- Houston Co.. (not to specification) 28,806 

The lowest combined tender is £399 more than the sum of the 
three lowest separate tenders. As the amounts of the lowes‘ 
tenders appeared to the Highways Committee to be somewhat 
large, they placed themselves in communication with the Brush 
Co. and the British Westinghouse Co., who submitted the lowest 
offers for the three separate items, with a view to ascertain whether 
a reduction would be made. Asa result-the former company was 
prepared to reduce its tender for car-bodies to £14,280, while the 
latter company agreed to supply both trucks and equipments 
and erect the cars for £13,481. The Highways Committee now 
recommend the Council to accept these two tenders. 

The tender of {Hooper, Neary & Co., amounting to £141 10s. has 
been. acceptedjfor the wiring and fittings for the electric lighting 


of the new fire brigade station in course of erection at Lee Green. 
The list of tenders received is as follows :— 


Hooper, Neary & Co. be ae +» £14110 
J. Defries & Sons, Ltd. .. ad 155 0 
National Electric Construction Co arg 157 0 
Durell & €o. . nA *e ve 160 0 
Roger Dawson. Ltd. ee 160 0 
F.J. Coleby & Co. . oe 164 10 
Oliver Clark & Co... ee 170 0 
J. O. Grant & Taylor oe 175 0 
W.H.Johnson ... ee 183 15 


Barlow & Young .. = x: ae 240 0 


Midland Railway Co,—The D.P. Battery Co.. Ltd., 
have received an order from the Midland Railway Co. for 110 cells 
of their Lumford heavy type 11 plate. 


Norwich.—The T.C. has accepted the tender of the 
Corporation Electricity Committee for the supply of electric light 
fittings for the Asylum, at £134. 


Poplar.—The Public Health Committee of the B.C. has 
provisionally accepted the tender of Messrs. Geipel & Lange, at 
£325, for plant for manufacturing disinfectants from salt water by 
electrolysis. 


Stalybridge.— The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board has accepted the 
tender of Messrs. W. T. Glover & Co., Ltd., for the supply of 
cable. 

Yarmouth.—The T.C. has accepted the tender of the 


Brush Electrical Engineering Co., Ltd., for the supply of two new 
tramcars, at £507 each. 








FORTHCOMING EVENTS. 


To-day’s Events (Friday, November 17th).—At 7.30 p.m. I.E.E. (Manchester), 
Opening Meeting at the Grand Hotel. Address _ Chairman, Mr. 
8. L. Pearce. Smoking Concert to be held at the close of the Address. 

At 8 p.m. Electro-Harmonic Society Concert (Ladies’ Night) in the 
King’s Hall, Holborn Restaurant. 

At 8 p.m. Institution of Mechanical Engineers at Storey’s Gate. Reading 
and discussion of the Seventh Report to the Alloys Research Com- 
mittee ‘‘On the Properties of a Series of Iron-Nickel-Manganese- 
Carbon Alloys,’”’ by Dr. H. C. H. Carpenter, Mr. R. A. Hadfield and 
Mr. P. Longmuir. 

At 7.30 p.m. Northampton Institute a Society. Inaugural 
meeting at the Institute. Mr. S. M. Hills on ‘‘ A Comparison be- 
tween Gas and Electricity in regard eo their Useas an Illuminant.’ 


Saturday, November 18th.—At 17.30 p.m. Glasgow Technical College Scientific 
Society. Mr. A. M. Downie on “ The Commercial Efficiency of Prime 


Movers.’ 
At 10 a.m. I.E.E. (Students). Visit to Lot’s Road power station, 
Chelsea. x. 
Tuesday, November 2lst.—About noon. Tramways and Light Railways 


Association. Visit to International (Motor) Exhibition at Olympia. 
At 8 p.m, Institution of Civil Engineers. Paper to be further dis- 
cussed :—‘* On Waterways in Great Britain,’’ by Mr. J. A. Saner. 
Wednesday, November 22nd.—I.E.E. (Birmingham). At the University. 
Address by the Chairman, Prof. R. Threlfall, F.R. 8., on * Some 
Problems in Electro- and Electro-Thermal Chemistry.’ 
Thursday, November 23rd.—At 8 p.m. I.E.E. Meeting at the Inst.C.E. Col. 
H.C. L. Holden on “The Applications of E seotaially in the Royal 
Gun Factory.’ 
At 8 p.m. Tramways and Light Railways Association, at Society of 
Arts. Mr. W. L. Green ‘‘ On Paving of Roadways. 
Friday, November 24th.—At 5 p.m. Physical Society, at Royal College of 
Science. Mr. A. Russell on “The Dielectric Strength of Air”; 
Dr. H. A. Wilson “On the Electrical Conductivity of Flames 
Containing Salt Vapours for Rapidly Alternating Current.’ 
At 7.30p.m. I.E.E. (Manchester Students), at School of Technology. 
Address by Mr. James Swinburne. 
Monday, November 27th.—At 8 p.m. Society of Arts. Cantor Lecture by Dr. 
J. A. Fleming on “ The Measurement of High-Frequency Currents 
and Electric Waves.” (Lecture I.) 
Tuesday, November 28th.—At 7.30 p.m. I.E.E. (Manchester), at the University. 
Dr. W. G. Rhodes on ‘ Theoretical Considerations of Feeder 
Systems ’’; Mr. S. J. Watson on “ Street Cable Systems.” 
Wednesday, November 29th.—At8p.m. Society of Arts. Sir Wm. H. Preece on 
“The British Association in South Africa.’ 
Thursday, November 30th.—Rugby Engineering Society. Messrs. E. R. Briggs 
and E. A. Reynolds on ‘The Conversion of Steam Energy into 
Mechanical Energy.” 
During November. —Tramways and Light Railways Association. Lecture on 
‘‘The Paving of Roadways.”’ Visit to Holborn and Strand Subway. 








THE ELECTRICAL ENGINEERS R.E. (VOLS.). 





Tue following orders are issued :— 


Monday, November 20th.—Recruit drill, 6 p.m. Technical instruction, 7 p.m. 

Tuesday, November 21st.—Technical instruction, 7 p.m. Medical inspection, 
recruits, 7 p.m. 

Wednesday, November 22nd.—Meeting Rifle Committee at 7 p.m. 

Thursday, November 23rd.—Technical instruction, 7 p.m. 

Friday, November 24th.—Technical instruction, 7 p.m 

Saturday, November 25th.—Corps dinner, “ Café Monico,” at 7 p.m. for 7.30. 


J. H. 8. Puituies, Captain E.E., 
.For 0,C.B.E. R.E. (Y. 
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NOTES. 


Advertising in Electricity Supply.—It is becoming 
a tapidly recognised fact in this country that in electric light 
supply, as in all other businesses, the full possibility of trade is not 
secured by waiting for possible consumers to come in. Active 
initiative is necessary in the form of canvassing or other adver- 
tising devices in order to raise the proportion of business secured to 
a reasonable percentage of the possible limit. 

The simplicity of this fact does not, we fear, accelerate its 
infiltration into the minds of engineers. They have been schooled 
in the cult of professionalism, and it is hard for them to abandon 
the position of the professional man in order to take up an attitude 
in sympathy with the outlook on life vouchsafed to the man in the 
street. It is too often forgotten that this man in the street has in 
every probability a house in the neighbourhood concerning which 
the problem of gas or electric lighting is being weighed in the 
balance of his mind. It is for such a case that the advisability of 
advertising becomes emphatic. 

It is also to be remembered that such advertising need not 
necessarily be “ high-toned ” or expensive. It is argued that 
whereas soap can be sold by sheer advertisement, inasmuch as the 
cost of experiment to the buyer is perhaps sixpence, electric 
lighting, being more costly, requires much more cogent arguments 
than can be afforded by an ordinary advertisement to induce its 





ADVERTISING ELECTRICITY. 


adoption. The fact, however, that the sales of such costly articles 
as typewriters and even motor-cars are augmented by pure advertise- 
ment leads to a strong presumption that similar methods will prove 
useful in electricity supply. 

The Newcastle Electric Supply Co., who have often taken the 
initiative in methods of engineering organisation with considerable 
success in times past, have devoted their attention most seriously 
to the question of advertising, and the illustration reproduced on 
this page shows how absolutely they, not content with the stereo- 
typed forms of publicity, have taken up the position that an 
advertisement, to be effective, must appeal to the public by means 
of public interest. It may be necessary to explain, first, that Sir 
Conan Doyle has recently been speech-making in Newcastle in the 
interests of the Tariff Reform League; and secondly, that the 
Supply Co. has recently reduced the price of electricity to its 
lighting consumers. Deftly combining these facts, the engineers 
interested in the development of the lighting load produced the 
statement that “Sir Conan Doyle, in Newcastle, said ‘Tariff 
Reform is necessary.’ The Newcastle Electric Supply Co. have 
already reformed their tariff: electricity at 3$d. per unit for 
lighting, 14d. per unit for heating.” This was then launched on an 
unprepared public by means of sandwichmen, and on the assump- 
tion that all streets in Newcastle are not so secluded as the one 
appearing in the photograph, we should imagine that the impression 
created in the public mind was very definite. 

The distribution of pamphlets and brochures has already been 
undertaken by several supply companies, but the Newcastle under- 
taking, is, we believe, the first to venture to such extremes of 
advertising journalism as are shown above, and it will be interesting 
to learn, as time progresses, whether they or any other undertaking 
following similar lines find the return commensurate with the 
amount of ingenuity expended. 


Conference of Glow Lamp Makers.—We are informed 
that a conference of glow lamp makers, called by the Engineering 
Standards Committee, will be held at the Institution of Civil 
Engineers on Friday, November 24th, at 11 a.m. The subject, 
which is now being dealt with by the Sub-Committee on Physical 
Standards, presided over by Dr. Glazebrook, the Director of the 
National Physical Laboratory, has recently come under the notice 
of. the Incorporated Municipal Electrical Association, with the 
result that. Mr. C. D. Taite, of Salford, and Mr. George Wilkinson, 
of Harrogate, have been appointed to represent the /Association 





on this Committee. A circular, dealing very completely with the 
various questions affecting the standardisation of carbon filament 
glow lamps, has lately been issued to the manufacturers, and we 
understand that very valuable information has been placed at the 
disposal of the Committee. In view, however, of the many difficuit 
questions involved, the Sub-Committee on Physical Standards 
has decided that, before formulating any recommendations to 
be put before the Electrical Plant Committee for transmission to 
the main Committee, the interests of all concerned would be best 
served by convening a conference, and in a friendly manner 
discussing those points which appear to be somewhat difficult 
from the point of view of standardisation. 


Railway Companies and Motor-Cars.—The London 
and South-Western Railway Co. have adopted motor-cars on many 
parts of their system, and we now learn (says the Standard) that 
the directors have sanctioned the construction of rail motors to run 
regularly on the following lines:—Between Exeter and Honiton, 
between Bournemouth and Christchurch, between Bodmin and 
Wadebridge, between Fullerton, Hurstbourne and Whitchurch 
(near Andover), and between Exeter and Topsham. The Bourne- 
mouth and Christchurch service represents a serious attempt to 
meet tramway competition. An improved type of steam rail motor 
has been designed by Mr. Dugald Drummond for this and other 
services. At the instance of Sir Charles J. Owens, the general 
manager, and Mr. Henry Holmes, superintendent of the line, the 
company have also brought into operation three road motor services 
—one between Exeter and Chagford, a second from Lymington to 
Milford-on-Sea and New Milton, and a third between Farnham and 
Haslemere. 

The Great Eastern Railway Co. have discontinued the two motor- 
omnibus services, started recently, respectively from Norwich to 
Loddon, and from Beccles to Loddon. The Standard says that the 
decision to do so is due entirely to the mechanical defects which 
developed themselves in the vehicles. This led to an irregular and 
unreliable service, and it was thought better to withdraw the omni- 
buses for the present rather than to let the public suffer disappoint- 
ment. Other motor-omnibuses in connection with the same railway, 
which have been running in the Colchester and Chelmsford dis- 
tricts, have not been giving satisfaction, and the services in these 
localities will also be interrupted for a time. Motor-omnibus 
services are in operation in various parts of the Great Western Co.’s 
system, notably in Cornwall. The South-Western Railway have 
similar conveyances running from Exeter and Lymington. In the 
case of these two railways the motor-omnibus services have proved 
satisfactory, and still continue in force. 


Institution and Lecture Notes,— ELecrricar 
STANDARDISING, TESTING AND TRAINING INsTITUTION (proprietors, 
the Syndicate of Electrical Engineers, Ltd.).—Prof. C. A. Carus- 
Wilson, M.A., M.I.E.E., was to commence a special course of lec- 
tures to the senior students of this Institution yesterday (Thursday), 
November 16th, upon “ Direct Current Motor Construction.” The 
lectures will be delivered on every subsequent Monday and Thurs- 
day for the remainder of the term. 

I.E.E. (Dustin Srction).—The opening meeting of the session 
was held on 9th inst., at the Royal College of Science, Stephen’s 
Green, when Mr. P. S. Sheardown, the chairman of the section, 
delivered his inaugural address. He directed attention to the 
subjects of electric power transmission and electric lighting distri- 
bution, and dealt with opinions and information given in various 
papers presented at the St. Louis Congress. 

Dick, Kerr ENGINEERING Socrety.—With the above title a 
society has been formed at the Preston works of Messrs. Dick, 
Kerr & Co. The society has for its object the discussion of engi- 
neering matters of a general character, and every employé of the 
company is eligible for membership. It is hoped that the forma- 
tion of this society will promote greater social intercourse among 
the members of various departments, to their mntual benefit. 
Papers have already been read and discussed on such diversified 
subjects as Tramway Tracks, Petrol Engines, Motor-Buses v. Electric 
Trams, Single-phase Motors, and Incandescent Electric Lamps, 
further papers being promised throughout the session. 

NotrinGHamM UNIVERSITY CoLLEGE.—On Saturday last Mr. W. C. 
Mountain delivered a lecture to colliery owners and managers, 
mining and electrical engineers and others on “ Electricity as 
Applied to Mining.” 

Ipswich Screntiric Society.—Last week Mr. R. Stanley Lewis 
read a paper-on “ Alternating Currents of Electricity, and their 
Application to the Induction Motor.” A visit followed to the works 
of Messrs. Ransome & Rapier, Ltd.,;.to inspect the electric power 
installation there. 

Roya Socrety.—The following papers were down to be read at 
the meeting of the Society yesterday :—Sir James Dewar, F.R.S., 
and Mr. H. O. Jones, on “ The Physical and Chemical Properties of 
Iron Carbonyl”; Mr. A. A. Campbell Swinton, on “The Transit of 
Tons in the Electric Arc,” communicated by the Hon. C. A. Parsons; 
Prof. J. H. Jeans, “ On the Laws of Radiation,” communicated by 
Prof. J. Larmor, secretary Royal Society; Mr. J. E. Petavel, on 
“The Pressure of Explosions. Experiments on Solid and Gaseous 
Explosives,” communicated by Prof. A. Schuster, F.R.S.; Dr. R. B. 
Denison and Dr. B. D. Steele, on “The Accurate Measurement of 
Ionic Velocities,” communicated by Sir William Ramsay, 
K.C.B., F.R.S.; Mr. W. C. D. Whetham, F.R.S., on “ The Electrical 
Conductivity of Dilute Solutions of Sulphuric Acid.” 

Tuer JuNIoR INSTITUTION OF ENGINEERS.—As the annual dinner 
of the Institution of Electrical Engineers has been fixed for Friday, 
December 8th, it has been decided to postpone the reading of the 
Paper on “Electrical Mains for Power Transmission Work,” by 
Prof. John T. Morris, M.I.E.E. (member), to the following Friday, 
December 15th. In- connection with the Paper, a visit has been 
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arranged to Messrs. Johnson & Phillips’s Works at Charlton, on 
Saturday morning, December 16th. 

Tue OpticaL Socrety.—A meeting of the Society was held at 
Northampton Institute on the 16th inst., when the President, Prof. 
Silvanus P. Thompson, took the chair. 

NorTHAMPTON INsTITUTE ENGINEERING Socrety.—The above 
society has just been formed in connection with the Northampton 
Institute. The first meeting will be held this evening at the 
Institute, when a Paper will be read by Mr. S.M. Hills on “A 
Comparison between Gas and Electricity in regard to their Use as 
Iluminants.” Dr. R. Mullineux Walmsley will take the chair at 
7.30 p.m. 


Prof. Gisbert Kapp.—To signalise the return of Mr: 
Gisbert Kapp to England, to take up the post of Professor of Elec 
trical Engineering at Birmingham University, a private dinner was 
held in his honour on the 8rd inst. Unfortunately, we received 
notice of the function only three days before it took place, and were 
precluded by prior engagements from taking part in the dinner, 
as we should have liked. Most of the party had been present at 
the farewell dinner given to Mr. Kapp when he left England for 
Germany 11 years ago. 

A few years are a long period in electrical engineering, and it is 
probably the case that very many of the juniors in electrical 
engineering of to-day are to a great extent unaware of the in- 
valuable services rendered to the industry in past years by Gisbert 
Kapp. We, however, who remember well the days of the Crompton- 
Kapp dynamos and measuring instruments, when already the name 
of Kapp was that of one of the most prominent leaders of the 
industry, and the “ Kapp line ” was a household word in the drawing 
office (as it is to this day, in some cases), can never forget the debt that 
we owe to his genius, It is, perhaps, hardly sufficiently recognised 
that, while it was the Hopkinsons who established on an immutable 
foundation the theory of the ‘magnetic circuit, they had been 
to a great extent forestalled by Kapp, who perceived and 
made clear the analogy between the magnetic and the electric 
circuits, and by means of his formule, empirical though they were, 
made it possible to predetermine to a remarkable degree of 
approximation the performance of a dynamo of given design, and 
to regulate the proportions of the various parts so as to secure the 
desired results with economy in labour and material. 

Mr. Kapp’s long absence from this country has in no way cooled 
the warm friendship with which he is regarded by all his old-time 
associates, who rejoice! with us to see him once more—and this 
time, we hope, permanently—established amongst us, in a position 
which no one could more worthily occupy. 


Italian Electrical Engineers and the American 
Institute.—At the meeting of the American Institute of Elec- 
trical Engineers, held in New York City on October 27th, there 
was on exhibition the silver tablet presented to the Institute by 
the Associazione Elettrotecnica Italianaas a testimonial in recognition 
of the courtesies extended to the members of the Association on 
the occasion of their American tour during August and September 
last year. The tablet is an artistic silver casting, mounted on a 
marble slab, the design embodying medallion portraits of Volta 
and Franklin, and an inscription in Latin. This tablet, says the 
Electrical World and Engineer, will be placed in a prominent 
position in the Institute headquarters in the Union Engineering 
Building, now in process of construction. 


King’s College Engineers’ Dinner, — The annual 
dinner of the past and present students and friends of the King’s 
College Engineering Faculty is to take place on Saturday, 
November 25th, at the Hotel Cecil, Strand. Sir Alexander Binnie, 
M.Inst.C.E., the President of the Institution of Civil Engineers, 
and Sir Arthur Rucker, F.R.S., the Principal of the University of 
London, have promised to attend, and Prof. A. K. Huntington will 
take the chair. This is the twelfth annual dinner, and, as the 
number of those attending has steadily grown each year, it is to be 
hoped that all past students will write to the hon. secs. of the 
college and will endeavour to attend. There will be a special 
souvenir card, which will remind visitors of the work of Wheat- 
stone, Daniell, Clerk-Maxwell, and Dr. John Hopkinson at King’s 
College, London. 


Appointments Vacant.—Meter inspector (30s.) for 
Croydon electricity works ; assistant lecturer on electrical machine 
design for Birmingham University (£250) ; assistant engineer for 
the Brecon and Radnor Asylum (30s.). 








OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REvIEW posted as to their movements. | 


Central Station Engineers,—The Whitby U.D.C. has 
granted a honorarium of 90 guineas to Mr. H. L. Kina, electrical 
engineer, for services rendered in connection with the installation 
of additional plant at the Electricity Works. 

Mr. O. L. Epwarps has been appointed to the post of charge 
assistant in the mains department of the Plumstead Electricity 
Works. He was formerly engaged on the electrical staff of the 
Powell Duffryn Steam Coal Co. of South Wales. 





Mr. J. R. Barnxsuree, of the Metropolitan Railway, has been 
appointed shift engineer.to the Croydon Electricity Works. 

On Saturday, November 4th, Mr. F. Farruey was presented 
with a silver mounted brush and comb set, as a token of appre- 
ciation, from the Engineer’s staff of the North Metropolitan 
Electric Power Supply Co., on his retirement from his position 
as sub-station engineer. 

General.—Mr. E. Stanuey FRANKLIN, chief electrical 
engineer to the Bengal Nagpur Railway Co., left England on the 
9th inst. for India, after three months’ leave. Extensions to the 
Khargpur Locomotive Works are being carried out, and when 
completed, will bring the aggregate B.H.P. of electric motors in- 
stalled up to 1,500 H.P. 

The Committee of the Royal Scottish Society of Arts have 
awarded to Mr. Joun Ritcuie, for his paper on “ Electric Lifting 
Machinery ”—a Makdougall-Brisbane prize, value £10. 

The indoor staff of the National Telephone Co., Ltd., at Ply- 
mouth, last week, presented Mr. CLaupE S. WEsTON, of the district 
office staff, with a service of plate upon his promotion to the 
Swansea District Office, and also in view of his approaching 
marriage. The presentation was made by the district manager, Mr. 
Percy F. Currall. 

Mr. Tom E. Sirs, who for the past six years has occupied the 
position of chief electrical engineer in the Keyham Dockyard 
Extension Works (Sir John Jackson, Ltd.) was recently the 
recipient of a case of pipes and amber cigar and cigarette holders 
from the members of the staff engaged with him, on the occasion 
of his leaving Keyham to take up similar duties at Ballachulish, 
Argyllshire, where the firm are at present carrying out a large con- 
tract for the Loch Leven Electric Power Co. 

According to the Canadian Electrical News, the Swiss Govern- 
ment recently sent two experts to the United States to study electric 
railway methods. These were Mr. W. Wysstina, of Zurich, 
secretary-general of the commission for the study of the electri- 
fication of railways and Commissioner of the Government for 
electric railway studies, and Mr. C. Wirtu, of Berne, Government 
engineer. Their mission was connected with the proposal to work 
the Swiss Government Railways by electricity derived from water- 
power. 


Obituary.—The funeral of Mr. C. Grey Mort took 
place at Harrow Weald on 10th inst. The coffin was carried from 
the residence to the parish church by a party of railway guards 
from the City and South London Railway. 

A Cape Town correspondent writes :—‘ Much regret is felt in 
electrical circles by the death on the 16th inst., at the age of 31 
years, of Mr. James H. Hamitton, the chief electrieal signalling 
engineer of the Cape Government Railways. Mr. Hamilton joined 
the railway service eight years ago, and was very popular with all 
those with whom he came.in contact. The Local Section of the 
Institution of Electrical Engineers (of which Mr. Hamilton was a 
member, and associate member of the parent society) was well 
represented at the funeral.” 

Mr. Bonar, assistant electrician on the Crown Reef Mine, 
Johannesburg, was found dead in bed beside the dead body of his 
wife. They had put on new night apparel, put the house in good 
order, and drank cyanide solution. Mr. Bonar was a young man of 
excellent character, and no cause can be assigned for the suicide. 








NEW COMPANIES REGISTERED. 


Canadian Industrial Co., Ltd. (86,372).—This company was 
registered on November 6th, with a capital of £50,000 in £1 shares, to adopt 
two agreements with R. A. Workman, and to carry on in Canada or elsewhere 
the business of foresters, lumberers, timber merchants, producers and manu. 
facturers of and dealers in wood pulp, paper manufacturers and dealers, dealers 
in materials used in the manufacture of paper, millboard and cardboard, &c. ; 
also to carry on in British Columbia or elsewhere the business of a power com. 
pany within the meaning of Part 4 of the Water Clauses Consolidation Act, 
1897, of the Legislative Assembly of British Columbia, to the same extent as if 
the company had been duly incorporated under the provisions of Part 4 of the 
said Act, to use water or water-power for hydraulic mining, for milling and 
manufacturing, for producing electricity; and for other purposes to construct, 
equip, operate and maintain electric cable or other tramways and telegraph 
and telephone systems, to place, maintain and repair electric lines, accu- 
mulators, storage batteries, cables, mains, wires and the like, to act as 
electricians, engineers and suppliers of electric light and power, &c. The first 
subscribers (each with 1 share) are:—F. A. Fraser, Dacre House, Victoria 
Street, S.W., solicitor; F. Owen, 58, Lombard Street, E.C., solicitor; H. 
Howitt, Hill View, Pinner, clerk ; G. Barnett, 65, Coningham Road, Shepherd’s 
Bush, W., clerk; R. A. Workman, 36, Gracechurch Street, E.C., shipbroker ; 
F. 8. Allbon, 48, Barrington Road, Crouch End, N., clerk; and I. M. Innes, 
8, Mattison Road, Harringay, N. clerk. No initial public issue. The number of 
directors is not to be less than 8 nor more than 7; the first are to be appointed 
by R. A. Workman, but such directors are only to hold office until completion 
of the purchase agreement. On such completion, the Pacific Coast Power 
Co., Ltd., and the Industrial Power Co. of British Columbia, Ltd., may 
jointly appoint half the directors (not exceeding 3), and the said R. A. Work- 
man, who may appoint himself, may appoint the other half (not exceeding 3), 
such nominated directors to hold office for two years, and to act without 
remuneration, Registered office, 58, Lombard Street, E.C. 


Wemyss and District Tramways Co., Ltd. (6,008).—This 
company was registered on November 8th, with a capital of £55,000 in 9,000 
preference shares of £5 each and 10,000 ordinary shares of £1 each, to carry on 
business as financiers, promoters, contractors, &c., and to purchase the control 
of the statutory rights and powers for the construction and working of tramways 
and tramroads in the parishes of Kirkcaldy, Dysart, Wemyss and Scoonie, 
Fifeshire. The first subscribers are:—A. Bowman, Silverside House, Buck- 
haven, coalmaster, 20 shares; J. Budge, Mains House, East Wemyss, 
factor, 20 shares; D. L. Gordon, East Wemyss, colliery manager, 20 
shares; J. Venters, Coal Town of Wemyss, storekeeper, 10 shares; W. 
Shepherd, Leven, solicitor, with 20 shares; J. Adamson, Coal Town of Wemyss, 
contractor, 1 share; and G. Burt, West Brae, East Wemyss, contractor, 1 share. 
The number of directors is not to be less than three nor more than seven. The 
first are J. Oswald, J. Budge, A. Bowman, W. Shepherd and S. Sellon, C.E.; 

ualification, £100; remuneration as fixed by the company. Registered office, 
Royal Bank Buildings, High Street, Leven, 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Neweastle and District Electric Lighting Co., Ltd. (28,022). 
—A memorandum of satisfaction in full of mortgage debentures dated September 
9th, 1903, securing £11,085, has been filed. 


Cryseleo, Utd. (electric Jamp manufacturers, London), (58,218). 
—Issue on October 9th of £500 first debentures, part of series created June 26th, 
1905, to secure £10,000, charged on the company’s undertaking and property, 
present and future, including uncalled capital and land and buildings known as 
Kempston Works, in Ayn otom Bedfordshire. -Trustees,: A. Baker, Billiter 
House, E.C.; and H. 8, Deacon, Kempston, Bedfordshire. Previously issued of 
same series: £8,200. 


Dick, Kerr & (o., Ltd. (63,407).—This company’s annual 
return was filed on October 26th, when 61,000 preference .and 52,000 ordinary 
shares had been taken up out of a nominal capital of £650,000 in 70,000 pre- 
ference and 60,000 ordinary shares of £5each. £5 per share has been called 
up on 53,000 preference shares, resulting in the receipt of £265,000. £300,000 is 
considered as paid on 8,000 preference and 52,000 ordinary. Mortgages and 
charges: £294,130. 


British Electric Traction Co., Ltd. (49,855).—This com- 
pany’s annual return was filed on October 18th, when 133,301 ordinary and 
“161,437 preference shares had been taken up out of a nominal capital of 
£4,000,000 in 200,000 ordinary and 200,000 preference shares of £10 each. £10 
per share has been called up on 117,926 ordinary and 142,500 preference shares, 
resulting in the receipt of £2,604, 260. £343,120 is considered as paid on 15,375 
ordinary and 18,937 preference. Mortgages and charges: £1,847,307. 


Consolidated Supply Co., Ltd., Canonbury (85,838).—Issue on 
October 6th, of £2,500 debentures, part of series created September 22nd, 1905, 
to secure £5,000, charged on the company’s undertaking and property, present 
and future, including uncalled capital. Holders: Consolidated Electrical Co., 
Ltd., Broad Street House, E.C. No trustees. No previous issue of same 
series. 


British Aluminium (o0., Ltd. (41,104).—A trust deed, dated 
August 29th, 1905, to secure a series of £300,000 ‘* Lock Leven "’ debentures, has 
been registered. Property charged: The company’s undertaking and property, 
present and future. Trustees: Trustees, Executors and Securities Insurance 
Corporation, Ltd., Winchester House, E.C.; and the Debenture Securities 
Investment Co., Ltd., 12, Moorgate Street, E.C. 


Chepstow Electric Lighting and Power Co., Ltd. (70,646).— 
Issue, on October 7th, of £1,000 first mortgage debentures, part of series 
created October 29th, 1904, to secure £3,000, charged on the company’s under- 
taking and property, present and future, including uncalled capital. Holders: 
India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd., Silvertown, E. 
No trustees. No previous issue of same series. 


Engineering Instruments, Ltd., Islington (66,427).—Issue, on 
October 18th, of £2,000 debentures, part of series created October 9th, 1905, to 
secure £3,000, charged on the company’s undertaking and property, present 
and future, including uncalled capital. No trustees. No previous issue of same 
series. 


Ernest Scott & Mountain, Ltd. (32,760).—This company’s 
annual return was filed on October 19th, when 97,790 ordinary and 29,300 pre- 
ferred ordinary shares have been taken up out of a nominal capital of £150,000 
in 100,000 ordinary and 50,000 preferred ordinary shares of £1 each. £1 per 
share has been called up on 75,790 ordinary and “29,300 preferred ordinary, and 
£105,090 has been received. 92, 000 shares are considered as fully paid. A 
further £4 10s. has been received in respect of one forfeited share. Mortgages 
and charges: £33,900 


Direct West India Cable Co. Ltd. (53,956).—This company’s 
annual return was filed on October 5th, when 12,000 shares had been taken up 
out of a nominal capital of- £120,000 in 24,000 shares of £5each. £210s. per 
share has been called up. and £30,000 has been received. Mortgages and 
charges: £74,500. 


Standard Construction Co., Ltd. (72,908).—This company’s 
annual return was filed on October 13th, when 117,107 shares had been taken 
up out of a nominal capital of £150,000 in £1 shares. 4s. per share has been 
called up on 117,100, and £1 per share on 7 shares and £23,427 has been received. 
Mortgages and charges: Nil. 


British Continental Electricity Co., Ltd. (57,088).—This 
company’s annual return was filed on September 15th, when 906 ordinary and 
1,000 preference shares had been taken up out of a nominal capital of £20,000 in 
1,000 ordinary and 1,000 preference shares of £10 each. £10 per share has been 
called up on 790 preference and 756 ordinary shares, resulting in the receipt of 
£15,460. £3,600 is considered as paid on 116 preference and 244 ordinary. Mort- 
gagesand charges, nil. 


Edison and Swan United Electric Light Co., Ltd. (18,984). 
—This ey aged ’s annual return was filed on November 8rd, when 116,400“‘ A ”’ 
and 23,564 £2 10s. “‘B’’ shares had been taken up out of a nominal capital of 
£941,090 in 150,000 ‘A’ and 24,436 ‘*B”’ shares of £5 each, and 23,564 “B”’ 
shares of £210s. each. 10s, per share has been called up on 89,261 ‘*A’’ and 
£44,630 10s. has been received. £2 10s. per share is considered as paid on 89,261 
A, as £3 per share on 10,000 “‘ A,’’ £5 per share on 17,139 ** A,’ and £2 10s. per 
share 23,564 £2 10s. “*B”’ shares, making a total of £397, 157 10s: considered as 
paid. Mortgages and charges, £399,576, 


North Wales Power and Traction (Co., Ltd. (78,193).— 
An indenture of charge dated October 16th, 1905, to secure £30,000, has been 
registered. Property charged:—The company’s undertaking ‘and property, 
present and future, including uncalled capital, subject to £150,000 debenture 
stock. Holders:—W. W. Pilkington and J. Beecham, both of St. Helens; J. 
Tomkinson, M.P., Willington Hall, Tarporley, Cheshire; D. McKechnie, 
oosacing Wong Cowley Hill, St. Helens ; and E, Wagg, Southsea House, Threadneedle 
Street, E. 





ELECTRICITY SUPPLY ACCOUNTS. 





Tur accounts of the Glasgow electrical 


Glasgow department are always a source of interest to 
Municipal those concerned in municipal electrical work, 
Electricity by reason of their comprehensive character, 
Supply. and more 80 as they minutely record the 


progress of one of the most flourishing -under- 
takings of its kind. From the thirteenth annual report we gather 
that the revenue has increased. by £28,181 for an additional 








working expenditure of some £9,982, and, as a result: of these 
satisfactory conditions, the gross profit amounted. to £114,650 as 
compared with £96,451 in 1904. With only a moderate increase in 
financial repayment, some £61,000 remained for allocation after 
meeting interest and sinking fund charges. This sum sufficed to 
provide for depreciation on plant, &c., and to’pay the final install- 
ment of the cost of the recent change in pressure of supply, leaving 
a surplus on the year’s working of £16,277. From the latter, the 
previous year’s deficit (£3,544) was deducted, and the balance trans- 
ferred to reserve. 

An interesting feature in connection with the year’s work is the 
increasing motor load, which at the date of the report amounted to 
9,366 H.p. The units supplied for power purposes were 4,706,029, 
of which 3,120,401 were sold at 14d., 226,038 at 1d., and 1,349,150 
at 3d. per unit. The lamps, devices, &c., connected to the mains 
equalled some 981,230 8-c.p. lamps, or a total of 31,399 kw., but the 
maximum demand amounted to only 13,437 Kw. 

An interesting commentary on the conditions of supply in such a 
city as Glasgow, is supplied by the following analysis of private 
consumers’ accounts for the year under review :— 


Quantity 

Consumption in units. No. of consumed. 
accounts. Units. 

Under 100 eek xe Sve ae 2,736 106,945 
Over 100 but under 500 3,563 932,078 
s6 500 os 1,000 2,019 * 1,466,017 
om 1,000 ia 2.000 |.: ee 1,722 2,408,894 
a 2,000 = 3,000... See 578 1,402,343 
is 3,000 aa 4,000... ame 259 888,069 
* 4,000 fc 5,000... ae 180 802,319 
= 5,000 “A 7,500... ait 219 1,321,886 
i: 7,500 ae 10,000... 2 87 744,832 
oi 10,000 #4 15,000... ee 107 1,295,015 
* 15,000 = 20,000' ... os 46 782,625 

a 20,000 a 30,000... one 45 1,017,983 

a 30,000 xe a me bas 47 3,473,247 
Total sold to private consumers 16,642,253 


During the year extensions of turbine plant were carried out at 
Port Dundas and St. Andrew’s Cross stations, while additional sub- 
station plant was supplied from the tramways generating station ; 
it is to be noted, however,that the Waterloo Street sub-station 
plant will, during the coming winter, be supplied from Port Dundas. 
Altogether 1,243,532 units were supplied by the tramways depart- 
ment to Waterloo Street and Dalmarnock sub-stations, at a cost of 
£7,720. 

The charges for supply were as in 1904, but from June Ist, 1905, 
the following rates have been in force :—Businéss premises and 
theatres, &c., 34d. and 1d. per unit (maximum demand); domestic 
consumers, 34d. ;-and churches 3d. per unit (flat rates): 

Stair lighting, 15s. per lamp per annum; power 14d: ‘to #d. per 
unit (maximum demand and restricted hours rates). 

The chief engineer during the period under review was Mr. W. A. 
Chamen, who has now been succeeded by Mr. W. W. Lackie. 


GENERAL STATEMENT. 


For year ending May 31st 1905. 1904. 
Total capital expended £1,244,162  £1,119,048 
Number of units sold— 
Private supply dea 16,642,253 13,604,119 
Public lighting 1,525,505 1,460,783 
Contract ‘ 80,710 42,76 
Total number of ‘units ‘sold 18,248,468 15,107,665 
Equivalent No. of 8-c.P. Wee connected 981,230 805,058 
H.P. of motors connected.. : “ 9,366 6,501 


Number of public lamps “a Be 825 814 
Maximum load in Kw. pe 13,437 11,585 
Revenue account— 


Gross revenue a £186,371 £158,190 

» expenditure ... £71,721 £61,739 

» profit £114,650 £96,451 
Average inclusive price obtained oss unit— 

Supply by meter... ; “a 2°5d. 2°59d. 

Public lighting a ~ see 18d. 1°86d. 


REVENUE AccouNnT FOR YEAR ENpInNG May 3187, 1905. 


Gross revenue ... £186,371 = 2°45d. per unit, 
Works and distribution costs (in- 
cluding public lighting) £50,689 = ‘67d. _,, 
Total working costs... ae £71,721": = / 945d. “4, 
Prorit STATEMENT, 1905. 
Interest on loans ~~... ae . £38,182 
Sinking fund 15,475 
Depreciation written off capital account, 
and loss on plant sold.. 41,841 
Costof change-over i in pressure of supply “2,875 


Surplus. on year’s working -’ ...; ee” 416,277 - 





Gross profit... _.... £114,650 
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CITY NOTES. 





West India and Panama Telegraph Co. 


Tux directors’ report for the half-year ended June 30th, 1905, to 
be submitted to the meeting on November 22nd, shows that the 
amount to credit of revenue is £32,774, against £34,582 for the cor- 
responding half-year of 1904. The expenses have been £23,230, 
against £23,438, leaving a balance of £9,543, to which ‘is added 
£1,756 interest on investments, and £494 brought forward from 
last account, making a total of £11, 794, with which it is proposed 
to deal as follows: — 


Payment of 6s, per share on account of arrears of ee 





to June 30th, 1905, on the first preference shares .. £10,368 18 0 
Balance to current half- “year’s account .. os se oe 1,424 16. 5 
£11, 793 4 ‘5 

This will leave the following dividends in arrear :— 
On the first preference shares a - sa oe -» £3,456 6 0 
On the second preference shares .. ws a ws we 14,007. 0 O 
£17,463 6 0 


It was pointed out in the last report that, at the date of its issue, there was a 
decrease in the traffic receipts. This decrease continued for the remainder of 
the half-year, and amounted in the aggregate to £993 as compared with the cor- 
responding period of 1904. The traffic receipts for the current half-year also 
show a decline. The directors have to report that the British Guiana subsidy 
of £4,500 per annum, voted for 10 years from January Ist, 1892, in consideration 
of the company laying a new cable between that Colony and Trinidad, and 
continued at that rate up to March 31st last, has, from that date, been reduced 
to £3,000 per annum, 





Electric Traction Co. of Hong Kong, 


THE annual general meeting of the above company was held on 
Wednesday at the office, 19, St. Swithin’s Lane, Mr. E. C. Morgan 
presiding. 

The CHarRMAN, in proposing the adoption of the report, after 
explaining that the company had had transferred to it the rights 
and concessions held in the name of the Hong Kong Tramway 
Electric Co., Ltd., said it was a somewhat difficult matter to deal 
exhaustively with accounts which covered such a short period, and 
which were subject to such abnormal conditions. The revenue 
account was, he thought, not unsatisfactory, especially having 
regard to the fact that the company was opening up an entirely 
new field, that they had had to train a staff which was entirely 
ignorant of the conditions under which they had to work, and 
that they had had to educate the public to ride in their cars. The 
latter had been by no means an easy task, especially in face of the 
competition which they had to meet with from the rickshaws, 
which carried. passengers at very low rates. The question of 
fares, always a diffieult one, became. more than -usually com- 
plicated on this account, for they had to break down the methods 
of old locomotion indulged in by the people. Looking at all these 
difficulties, he thought he might say that, generally speaking, they 
were making progress. One very satisfactory feature had been that 
the natives, to whom they must necessarily look for the bulk of 
their receipts, had not shown any hostility to the cars; in fact, it 
soon became evident that they had not a sufficient number of cars, 
and they had been compelled to overwork their stock to keep pace 
with the demands. They made arrangements for the supply of 
10 additional cars, which arrived in Hong Kong two or three 
months ago, and in a short’time they would be able to furnish a 
more adequate service, and, he hoped, materially increase their 
receipts, without proportionately increasing their expenditure. 
The directors greatly regrettéd the delay which had occurred in 
presenting the accounts; it had arisen from a delay in obtaining 
the information from the other side, and would, he hoped, not 
recur. He hoped that in the early part of next year they would 
be able to present accounts which would cover the full 12 months’ 
working, so as to give the shareholders a better idea of the prospects 
of the undertaking. 

Mr. RoBert MILLER seconded the motion. 

Replying to question, the CHAIRMAN said that the passengers and 
the receipts were increasing, and he thought that the company had 
a good prospect before it. 

The report was adopted. 





Amazon Telegraph Co. 


Tur eleventh ordinary general meeting of this company was held 
on Tuesday at the offices, 42, Old Broad Street, Mr. George Keith 
presiding. 

The Cuarrmay, in proposing the adoption of the report (see below), 
said that the past year had been a very favourable one for successful 
business on the Amazon.’ The price of rubber had been abnormally 
high, and commercial activity had been on the increase. The progress 
of the Amazon was shown by the increase in the traffic on the river, 
and their company’s connection had materially assisted in that pro- 
gress. Moreover, their cables were working better and carrying 
more traffic. They still suffered somewhat from the force 
of the river, especially from landslips on the banks, which 
were most prevalent when the river was falling, which 
was. from June to October. The _ process of repair 
was gradually making the cables in a better condition, and 
rendering them less liable to damage from that cause. Fortunately 
for the service the cables stood better in the busy season than in 
the slack. The traffic receipts for the past year amounted to 
£67,253, showing an increase of £26,702 as compared with the pre- 
ceding year. gain was due partly to the larger volume of 
traffic, and partly to the increase of rates which came into force on 





January 1st. The expenditure amounted to £52,883, showing an 
increase of £8,840. Station expenditure was £949 more owing to 
the higher value of the currency. Ships’ expenses were 
£1,082 less, owing to fewer repairs during the year. The 
cost of cables had been very high, owing to the large amount 
used for the restoration of the three remaining branch 
sections. Since July the whole of the company’s system 
had been completed and in working order, and now altogether about 
three-quarters of the entire system had been relaid. The subsidy 
for the past year had amounted to £13,654, and altogether the 
revenue for the year came out at £80,911. After meeting the 
expenditure and providing for all charges, there remained a credit 
balance for the year of £9,836, as compared with a deficit of £7,130 
for the preceding year. The increased earnings of the business had 
made it practical to readjust the finances of the company on a more 
permanent basis. The temporary loans had been paid off by an 
issue of. £100,000 preference 6 per cent. debentures and by the sale 
of the State of Amazon gold bonds. The arrears on interest due on 
the 5 per cent. debentures—£35,905—had been funded by a further 
issue of debentures. Altogether the position of the company had 
been greatly improved, and he hoped that the current year would 
produce as good, if not better, receipts. 

Mr. E. B. Evtice Ciark seconded the motion, and said that the 
chairman had by no means over stated the prospects of the current 
year, for it looked as if their revenue would be something like 
£20,000 in excess of that of the past year. 

The report was adopted. 


The report for the year ended June 30th, which was presented 
to the meeting, shows a balance at credit of revenue of £9,836, 
after charging £1,760 for loss on sale of Amazonas gold 
bonds, £5,232 for interest on loans and £11,200 for debenture 
interest and sinking fund. Resolutions were passed in June last 
for funding the interest on the 5 per cent. debentures owing to the 
30th of that month in debentures at par, by the further issue of 5 
per cent. debentures, ranking pari passu with those already existing, 
while the debenture-holders further agreed to forego the arrears of 
contribution, payable in June, 1906, on condition that the company 
provide for the redemption of the whole issue of the 5 per cent. 
debentures by 1922, drawings being resumed in 1906. As these 
arrears have in the past been debited to revenue account, though 
not actually provided, owing to deficiency of revenue, the amount 
has now to be written back, thus, with the credit of £9,836, reducing 
the debit balance to £78,235, as against £113,311 brought down. 





Official Announcements re Companies, 


THE following are to be struck off the register at the end of three 
months, unless cause is shown to the contrary :— 


British Compressed Air Tramways Co., Ltd. 

Dumont Electric Ignition and Self-Starter Co., Ltd. 
General Fire Alarm and Automatic Sprinkler Syndicate, Ltd, 
Great Western Electric Light and Power Co.,§Ltd. 

King Are Lamp Co., Ltd. 

Lancashire and Yorkshire Electric Tramways, Ltd. 
Snelgrove Electric Cash Register Till Syndicate, Ltd. 
Taipo Accumulator Co., Ltd. 

United Electric Tramways, Ltd. 

West Riding Tramways and Electricity Supply Co., Ltd. 
Worlds New Accumulator Co., Ltd. 





Westminster Electric Supply Corporation.—aAt the- 
extraordinary meeting held on Wednesday, the resolutions aiready 
passed for increasing the capital of the company were duly con- 
firmed. 


W. T. Henley'’s Telegraph Works Co.—We learn that 
the issue of £150,000 44 per cent. debenture stock, the abridged 
prospectus of which appeared in our advertisément pages last week, 
was so largely over-subscribed that the list was to close on Monday 
last for London, and on Tuesday morning for the country. 


Stock Exchange Notice.—Application has made to 
the Committee to allow the following securities to be quoted in the 
Official List :— 

Amazon Telegraph Co., Ltd.—Further issue of £35,900 5 per cent. debentures 
of £100 each, Nos. 1,251 to 1 :609, 

Drake & Gorham, Ltd.—The annual meeting of this 

company was held at Westminster yesterday. 


Edison & Swan United Electric Light Co.—A 
meeting of this company was held yesterday to confirm the reso- 
lution already passed respecting a special grant to the directors for 
their services in -bringing the company through a troublesome 
period. 


British Aluminium Co,—The directors have decided 
to pay an interim dividend for the half-year ended June 30th at 
the rate of 6 per cent. on the “A” preference shares, and 7 per 
cent.,on the 7 per cent. preference shares. 


Elmore’s German and Austro-Hungarian Metal Co. 
—An extraordinary general meeting is to be held next Thursday, 
to consider resolutions reducing the capital from £162,981 to 
£115,745 by cancelling capital which has been lost, or is unrepre- 
sented by available assets, to the extent of 16s. per share upon each 
of 62,981 ordinary shares of £1; also varying rights of the prefer- 
ence and ordinary shareholders. The proposal is also made to 
divide certain of the £2 preference shares into £1 preference 
shares, and to convert certain preference into ordinary shares, 
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MARKET QUOTATIONS. 


Wednesday, November 15th. 
| | 








} Latest | Fortnight’s 
CHEMICALS, &e, Price, | Inc. or Dec, 
| 
a Acid, Hydrochloric +. percwt. 5/- | 
a.» Nitric... is és +. percwt. 22/- | 
@ » Oczalic.. ee ee +. percwt. 82/- | 
a ,, Sulphuric .. ee +. percwt. 5/6 | 
a Ammoniac, Sal +. percwt. 42)- | 
4 Ammonia, ‘Muriate (crystal) +. perton £33 10 
+e -. perton £30 
Bleachin powder ee oe +. perton £5 10 
a Bisulphide of Carbon on +. perton £15 
a Borax .. os ee +. perton £13 
a Benzole (90 %) per gal. 10d. 
a 50 9 per gal. 93d. 
a Copper Sulphate ° +» per ton £22 10 
a Lead, Nitrate é on +. per ton £25 
a 4 White Sugar.. ae +. perton £31 
a 4, Peroxide — . -. per ton £2710 
a Methylated Spirit . per gal. 2/6 
a Naphtha, Solvent (90 % at 160°C) per gal, 5/6 
a Potassium Bichromate, in casks per lb. 8d. 
a Potash, Caustic (75/80 %) +» perton £20 
a Potassium Cyanide -. per Ib. Tad. 
a Shellac ape” itn .. perewt. | 190/- 
a Sulphate of Magnesia on +. perton | £4 10 
a Sulphur, Sublimed Flowers . per ton £6 10 
a as “pont ered “ +. perton £5 10 
a Lum +. perton £5 
a Soda, Caeaie Tessie 10 % %,) +. perton | £10 15 
a _ ,, Crystals +. perton £3 
a Sodium Bichromate, casks -- per lb. 23d. 
a - Cyanide .. +» per lb, Td. 
| 
METALS, &c. 
b Aluminium Ingots, intonlots .. perton | £150 
b sa Wire, in ton lots .. per ton £177 
b Sheet, in ton lots .. per ton £175 
b Babbitt’s metal ingots .. per ton £43 to £140 
¢ Brass (rolled metal 2“ to = basis per lb. 73d. - 
¢ 4, Tube (brazed) : per lb. 94d. 4d. ine. 
Ss », (solid drawn).. -. per lb. | 8d. 3d. ine. 
¢ ,, Wire, basis .. 6s +. per lb, 8d. Ad. ine. 
ec Copper Tubes (brazed) .. «. per lb. 1ld. 4d. ine. 
¢e » (solid drawn) -. per lb. 1ld. ms 
g Copper Bars (best 7 +. perton £88 £2 ine. 
g Copper a . +. perton £88 £2 ine, 
g a Rod +. perton £88 £2 ine. 
“ne (Electrolytic) Bars +. perton | £77 10 ne 
oS » 2 Sheets .. per ton £90 10 
Sw Rod +. per ton £81 10 
e my ee H.C. Wire per lb. 93d. 
f Ebonite Rod ae am +» per lb. 8/8 
f - Sheet a6 - +. perlb. 8/- 
n German Silver Wire os e+ per lb. 1/6 
h Gutta-percha, fine ae -» per lb. 6/- to 7/- ne 
h India-rubber, Para fine .. +. per lb. 5/3 to 5/34 ine. 
i Iron, Charcoal Sheets... per ton £18 | te 
i 4 Pig (Cleveland warrants) per ton 53/5 5d. ine. 
i ,, Forgings, accordingtosize per ton From £11 ia 
i ,, Scrap, heavy +» perton | 47/6 to 50/. 
i 4 Wire, galvanised No.8 .. perton | £91 | Ke 
: Lead, English Ingot = +» perton | £15 76 7/6 ine. 
‘ Sheet om +. perton | £17 5 7/6 ine, 
.. Manganin Wire No. 28 .. «. perlb. 8/- | ae 
g Mercury +» per bot, | £7 5 
d Mica (in original cases) small -. per lb. 6d. to 1)- } os 
” * » medium per lb. 2/6 to 4/- | te 
d » large .. per lb. 4/6 to 8/6 ee 
Pp Phosphor Bronze, plain castings per lb. 1/1 to 1/8 | ee 
Pp ” rolled bars & rods__ per Ib. 1/14 to 1/8 
Pp » strip ne sheet per lb. 1/4 
0 Platinum’ os oe +. peroz, 84/- > 
e Silicium Bronze Wire per lb. 11d. to 114d. ine. 
: Steel, Magnet, acc’d’g to dese’ P’ n per ton eo 
- pa inbars . £15 to £40 } es 
£154 : 
4 Tin, Block .. ee we +» perton { to £155 } 70s. inc, 
»» Wire, Nos.1tol6 . per lb. 1/10 4d. ine. 
. White Anti-friction Metals— 
“White Ant” brand .. per ton £46 to £70 
j Yarns, 2/10sGrey Cotton, on eps per Ib. 8d. 
j = : _ . Flax per lb. 5gd. 
j 0 10 Tbs. Russian -- per lb. rs 
j ” td i s. Russian, single .. a Ib. | 4id. 
j » 180 lbs. Jute rove per ton £11 
k Zinc, Sh’t (Vieille Montagne pnd. ) aed ton | £31 15 


| 





Quotations supplied by :— 


a G. Boor & Co. h Edward Till & Co. 
b The British Aluminium Co., Ltd, 4 Bolling & Lowe. 
e Thos. Bolton & Sons, Ltd, j Walter H. Hindley & Co., Ltd. 
d F. Wiggins & Sons. k Morris Ashby, Ltd. 
e Frederick Smith & Co. m W. T. Glover & Co., Ltd. 
f India-Rubber, G.P. and Teleg. n P. Ormiston & Sons 
Works Co., Ltd. o Johnson, Matthey & Co., Ltd. 
g James & Shakspeare. p The Phosphor Bronze Co., Ltd. 








Sunderland.—The greater part of the Sunderland Dis- 
trict electric tramway system is now in working order. The first 
section of about 11 miles from Grangetown to Houghton-le-Spring 
(including the two branches to Penshaw Station and Fence Houses 
Station) was opened for traffic on June 10th last, and a further 
section from Houghton to Hetton of nearly two miles was opened 
on October 20th. The Durham Colleries Electric Power Co., Ltd., 
from whom this company is to take its power, are provisionally 
working a generating plant under agreement, but that company’s 
complete installation should be working by at latest the end of 
January next, when the full service of trams can be running. 


STOCKS AND SHARES. 


Wednesday evening. 

Depression and cheerfulness alternate with more than their 
ordinary rapidity of transition in the Stock Exchange markets. 
One day’ itis the Russian riots that cause all-round flatness; the 
next, an easing of the money position in New York makes prices 
better. In the midst of this variableness, electrical securities mark 
a steady time, moving very little in either direction. The only 
remarkable change this week is a jump of eight points in Willans 
and Robinson Debenture stock. 

Home Rails are the least affected by the different bearish factors 
spasmodically present. Investors and speculators begin to flock to 
the Home Railway Market as one of the firmest in the Stock 
Exchange, and prices are mostly good, East London Debenture 
issues are being speculatively bought, and the second charge “B” 
Debenture has. risen to 334, the “A” being 1054. The Ordinary 
stock shows an improvement to 64. Great Northern and City 
Preferred shares cannot be bought below 5%, and it is somewhat 
surprising that Central London varieties do not further respond. 
The Deferred carries 104 months dividend in its price, and there is 
small doubt but that 4 percent. will again be declared in January. 
City and South London is being absorbed by people who have a 
partiality for a dividend-paying stock with chances of better things 
in the near future, for the tramway competition appears to have 
done its worst, and a recovery in the traffics should follow. The 
price is 1 higher at 45. Metropolitan Consolidated drooped to 91, 
and Districts fell a point to38. The 4 per cent. certificates of the 
Charing Cross and Euston, and of the Great Northern, Piccadilly 
and Brompton Railways are now fully, 7.e., £97, paid, and the prices 
are 97 and 974 respectively. 

Other traction securities are distinguished only by a 3 per cent. 
rise in British Columbia Preferred Ordinary stock, making it 1153. 
Potteries Preference put on } to 9?, and Dublin United Preference 
moved down 4to 15. Metropolitan Electric Trams Preference are 
1,5, and the Deferred about 5s., while the Debenture stock came 
nto demand at 1063. 

So long as the County Council’s proposed competition in the field 
of electrical power supply remains an unsettling factor, the market 
for Metropolitan electric lighting shares will probably continue 
cautious of improving. There are several falls due to last Tuesday’s 
decision. St. James’ and Pall Mall retrograded to 134, but 
Chelsea Ordinary are up } at 64, while Hove shares rose 4 upon a 
small local inquiry. Charing Cross, Kensington and Westminsters 
are all lower. Debenture stocks are pretty much as they were a 
week ago. In the manufacturing division, Cromptons are 35s., 
which is 4 better, although on the same day that the rise took place 
a. bargain at 30s. was officially marked. Other miscellaneous 
changes comprise } drop in Dick, Kerr Preference, and 4 in Henley’s 
Preference. This last is due, of course, to the issue of £108,000 more 
44 per cent. Debenture stock, which was avidly subscribed, the lists 
closing well in advance of the advertised limit. Seeing that the 
old 44 per cent. Debenture stock stands at 110, it is not surprising 
that there should have been a scramble for the new issue. Tele- 
graph Constructions are a point easier at 33, the market continuing 
weak. The feature in this section, as already indicated, is the rise 
of 8 in Willans & Robinson Debenture, bringing the price to 873, 
and reflecting the gradual change in the fortunes of the company. 
The Ordinary shares are still 1#, and the Preference about 3, both 
being £5 shares and fully-paid. It was in October, 1903, that each 
class received the last distribution made, so that the Preference 
carry accumulations of dividend amounting to 12s. per share. 

In the Telegraph division Amazon Debentures have made further 
strides, and show a rise of 2 on the week. Anglo-American 
Deferred went up 14 upon revival of buying caused by the activity 
in American Railroad shares, and the bears are hastening to cover. 
There has been a renewed attempt to buy Indo-European Tele- 
graphs, but, though the price rose £2, it attracted few shares to 
market. On the other hand, Great Northerns dropped 10s. A 
rather better tone characterises the Eastern group, the movements, 
however, being unimportant. West India and Panama first 
Preference rose } to 9, and the seconds fell the same fraction to 
74. Globe Ordinary are 4 easier, and National Telephone 
Preferred at 1074 has replaced the fraction that it shed last week. 








Allgemeine Elektrizitiits Gesellschaft—tIn their 
annual report, says the Financial Times, the directors announce a 
dividend of 10 per cent. as against 9 per cent. 12 months ago. “A 
meeting will be held on December 11th to sanction an increase in 
the capital of the company from 86 to 100 million marks. The net 
profits for the past year have amounted to 10,954,000 marks, as 
against 8,566,000 marks in 1903-4, 
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SHARE LIST OF ELECTRICAL COMPANIES. 





TELEGRAPH AND TELEPHONE COMPANIES. 
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Do. do. 4 an 
| British Insulated and Helsby Cables 


NAMB, 





African Direct Telegraph, 4% Debs... aa ae 
Amazon Telegraph Co.’s shares, Nos. 1 sone | 


Do. do. 5 % Debs., Nos. * to 1,250 Red. | 
Anglo-American ——— a a 

Do. do. 6 % Pref. ‘e oa 
e — ee oe 


Do. do. 
Chili Telephone, Nos. 1 to 


4,000 
Commercial Cable Sting. S00 year 4 %0 Deb. Sk. Red. 


Cuba ee ne . 
Do. 10% Pref. Py oe 
Direct Spanish Telegraph, Ord. 


Do. do. 10% Cum. Pref. | 


do. 44 % Debs. oe 
Direct United States Cable 
Direct W. India Cable, 44% Reg. Deb., lto 1 :200,R. 
Eastern Telegraph, Ord. Stoc r ‘ 
Do. 84 Peek Stock é 
Do. 4% Mort. Deb. Stock Red. 
Eastern Extension, rr ke and China Tele. 
Do. Deb. Stock .. 
East & 8. Afric. Tel., i % Mt. Db., 1 to 3,000, red. 1909 
Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 in 8,000 
Globe Telegraph and Trust .. ‘ 
Do. do. 6% Pref. R 
Great Northern Telegraph, of Copenhag 
Halifax and Bermudas Cable, 44% ist 1 Mort. } 
Debs., within Nos. 1 to 1,200, Red. 
Indo-European Telegraph ee 
Monte Video Telephone Co., Ltd. Ord. ° 


National Telephone, Pref. Stoc’ re ts 
Do. do. Def. Stock, ve aa =. 
Do. do. 6% Cum. Ist Pref. .. ae 
Do. do. 6 % Cum. 2nd Pref. 
Do. do. 5% Non-cum. Brd P., 1 to 250,000 
Do. do. 34 Deb. Stock Red. 
Do. do. Deb. Stock Red. 
Oriental Telep. and k ec. 1 to ie 3504, fully paid 
Do. do. do. 6 im. Pref. 
Pacific & European misoae % pt doe Debs. ltol 000 | 
uter’s . oe 
Submarine Cables Trust gars sax oa | 


United River Plate Be soem: 
Do. 5% a Pref., Nos. sd to 40,000 
Do. do 5%De 
West African Telegraph, Guess P 
‘W. Coast of America, 1 to 30,000 & 53,001 to 53,008 
Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. 
Western Telegraph, Ltd., Nos. 1 to 207,930 


Do. do. 5 % Debs. 2nd series, 1906 

Do. do. 4% Deb. Stock Red. .. 
West India and Panama Telegraph ... oo Pe 
Do. do. 6% Cum. Ist Pref. ae ee 


Do. do. 6% Cum. 2nd Pref. ina 
Do. do. 65% Debs., Nos. 1 to 1,800 


"ELECTRICAL RAILWAY, MANUFACTURING 


Anglo-Argentine Trams, 260,008 to 430,007 . 
= 54 % Cum. Prefs., 1 to 260,007 
Permanent, 6 % Deb. Stock, 1888 
Augkland E. Trams., 5 % 1st Mort. Deb. Stock .. 


} oe & Wilcox, 1 to 580,000 


do. 6% Cum. Pref., i to 100,000 : 


} British Aluminium 7 % Cum, Pref. * ve 
Do. do. “A” 6% Cum. Pref. ee 
Do. = 4% Funding Cert: 


5 % Ist Mort. a. b. Btock Red. 


Do. 
British eae Rail Def. Ord. 8 
| Do 


5 % Pref. Ord. Stock 
Do. 5 % Cum. Perp. Pref. Stock es 
Do. 42 % 1st Mort. Debs., 1 to 6,250 . 
4 


Do. > Vancouver Power Debs., 1 to 2, 200 
British Electric Traction <3 ° 

Do. do. 6% Cum. Pref. 

Do. do. 5% Brod D Deb. 8 


Deb. Stock Rei 


Do. do. 6 % Cum. Pref. 


i Do. do. 44 % ist Mort. Deb. Red. 
British Thomson-Houston 44 % 1st Mort. Debs. .. 


{ British Westinghouse 6 % fei 1 to 200,000 and } 
1 395; 001 to 475,000 | 
Do. 4% Mort. Deb. Stock .. 
{Browett, Lindley & Co., Ord. ‘i os 
Do. um. Pref. ; 


6% C 
broek Electrical Engineering, Ord., 1 to 105,781 . 
Do. Non-cum. 6 %, Pref. . 
Do. 4 Perp. Deb. Stock 
Do. Perp. 2nd Deb. Stock 
Buenos Ayres & Belgrano, 1 to 100,000 


Do. “A” 6% Cum. Pref., 1 to 40,000 
Do. *B” do. 1 to 27,500 
og 5 % Deb. Stock 


5 % 2nd Deb. Stock 
Calcntta 1 “geo 1 to 105,000 “ 
105, 01to 137, 610 .. 
44 % Ist Deb. Stock 
Callender 's Cable Construction shares 
Do. og 5% Cum. f. 
Do. 44% ae Mort. Deb. Stock Red. 
Cape E. ane, 1 to 491, ve 
Castner: Kellner Alkali, 1 to te 456, 000 
Do. do. 44% Ist Mort. Deb. Stock 
Central London Railway, bs Stock 7 
Do. do. 4% Pref. Stock 
Do. do. Def. mh. <. 
City and South London Ear a3 oe 


85,000 | Crompton & Co., beets 


1st Mort. Reg. Debs., 1 to} 


| Do. 5% 
100,000! { 900 of £100, and 901 to 11,000 of £50 Red. 


Dividends for the last 
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SHARE LIST OF ELECTRICAL COMPANIES.—( Continued). 
ricer menestaies MANUFACTURING AND es sd ee 
* a | eg | sos Closing Closing Business done | Rise + 
Present NAME, ee — Quotations Quotations | week ended or a 
| | Share. | uoert Nov. 8th. | Nov. 15th. | Nov. 15th, 1905.| Fall Tw 
| 31s 
| nares gre! 
| t 1902, 1908. | 1904, | §1905. | ‘Highest Lowest. 
260,000 | Dick, Kerr & Co., 1 to 52,000 a ae a So DEE : g3— 9 8-9 | me 
305,000 Do. do. 6% Cum. Pref., 1 to 61,000 5 Te ae 7 6% | 6% | 6% Gr GR | abe ete] eat oe it 
294,150 Do. do.  44%Deb.Stock .. |... ..| 100 a 44% | 449% | 44% | 106-108 | 106-108 | .. | .. ¥ 7 
600,C00 | Dublin United ape (1896), 1 to 60,000. 10 is ie 6% 8% 134— 144 | 184— 143 eet ee cm . 
599,700 | Do. 6 % Pref. between 1 and 60,000 | 10 Se 6% | 6% | 6% 15 — 16 | 144— 154 ie xe oh the 
P 63,400 Do. 4% Debs. 100 a 4% | 4% Be 99 —-101 | 99 —101" 2 z eee nun 
3 300,000 Do. 3 % “A Debs. pe et OO Ea 3A% | Bh% ss 9—99 | 98— 99 ai me ie on: 
300,000 Do. % “B” Deb. Stock. 100 res Be 34% 2 96 —97 xd} 96 — 97 + Peet ears 
99,261 | Edison & Swan Utd., “A” shrs., £8 pd., 1t099,961| 5 | Nil | Nil | 2%) .. = 4g |! gg ee the 
17,139 Do. “an shares, o1—017,1 39 5 Nil | Nil | 24%§) .. 2— % | 2— % | Gees con 
84,0231 Do. 4% Deb. Stock Red. 100 4% | 4% | 4% nd 8—9 | 8—90 | ee eee the 
100,0002 Do. 5 % nd Deb. Stock Prov. Certs. all pd. | 100 5% | 6 5% g2—97 || —-"7 eer 
112,100 | Electric Construction 1 to 112,100 | 3 6% | 49 Nil — Z | — | Les sys 
31,390 Do. do. 7% Cum. Pref.,1 to 81,390 2 7H 17% | 7% ma i ae i of Sots Way orcs ae val 
200,000 Do. do. 4% Perp. 1st Mort. Deb. Sk. | Stock 4% | 4% 4% - 92 — 95 | 92 — 95 aie ee iy | ae stra 
25,000 | | General Electric Co. (1900), 5 é °% Cum. Pref. : 10 5% | 5% | 5% . a eel a ay ee Sean) one : 
200,000 | Do. do. 4% Mort. Deb... | Stock | 4% | 4% | 4m  °. 9 —1c0 | 9-100 | °. ne mee by 
780,000 | | Gt. N. & City Rail Pref. Ord. A” 4% 1 to 78,000 | 10 . |8% | 4% | 4% js aa ae me: ak fA) er eae i | ete ind 
96,000 | Greenwood & Batley 7% Cum. Pref. ‘ 10 1 7% 7% 7% 103— 11 104— 114 oad eae sal oma an 
80,000 Do, do. 5% Mort. Debs. = vic | EOD, Yicodsce, 1N Be 5% 5% 994 - 1004 100 — RD, | on AP ae He ieee 
200,000 | | Henley’ Be (W. T.), Telegraph Wika Ora. sees tee 5 foe |e lise | 1eE) Ie CT Se} a | age) bel 
, 0. ref. .. | 5 | 439 449, 44° Bs BR— 58 «| =O — Bh ey eet | am 
45,900 So. 44 Mort Deb. Stock | Stock | 44% ns ae x 100111" Bee ee aed Tiga Loe é the 
50,000 | India- Auber, Gutta- ‘Percha & Telegraph Works.. | 10 10% |10% 5% QA%S 154— 164 16 — 17 163 om 1h? oe 
800,0001 | do. 4% 1st Mort. Deb... | 100 | 4% 4% 4% ee 99 —102° 99 —102 ie Era les the 
37,500 pebiineiaaat ‘Overhead Railway, Ord. .. | 10 | 18% | 18% | 18% os 2— 2% ie eae) ae, | ane clo 
10,000 + Do. do. Pref. £10 paid ee ee 5% 5% 5% 5% 8i—  8$ | A OT re aw Ay =e Wi 
600,070 | London United Trams (1901), 1 to 50,007... a 10 5 8% 6% 4%! 20 = 29 9}— 104 | 104 | —4 : 
399,930 Do. do. 60,008 to 100,000 (£4 paid) ..| 10 8% | 6% | 4%8 4 5 eae i: Cay Bae thi 
1,125,000 | Do. do. % Cum, Pref., 1 to 125,000 .. 10 5% 5% 5% 93— 104 93— 104 i Ea; a less 
1,331,000 Do. do. 4% Ist Mort. Deb. Stock  _.-| 100 4% 14% | 4% | 100 —108 100 —103 1013 | 1004 | Th 
160,000 | Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 40,000 5 si 6% 6 % 4g 5 4 5 - ot ay : 
240,500 | Potteries E. Tre., 20,001 to 40 000 & 50,001 to 54,500| 10 | «.. 5% | 5% i. 8i— 94 sI— 9. acl 
240,500 | Do. 5% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 | 10 + 5% 15% | 5% 9— 93 94— 10 943 ti ap at: 
245,000 | Do. 44% Deb. Stock .. | 100 ee 44% | 449%, 103 —106 101 —104 xd a a ed of | 
37,850 | Telegraph ‘Construction and Maintenance os ‘| 12 | 20% % 115% 33 — 85 82 — 84 | 83h a aes 
150,0001 | Do. 4% Deb. Bds., 1 to 1,500 Red. 1909} 100 | 4% | 4% | 4% 102 —104 1022-104 | .. ie, eee the 
8,599,200 | Undergd. E. R., Lon., 5% Profit Shar. te. | i ee ee 5% 5 < 994—1004 994—1004 sid ae ; bei 
540,000 | Waterlon & City Railway, Ord. Stock | 100 | 8% | 88% | 88%  8%§) 87—89 7 — 89 88 el ie is 
333,330 | Willans & Robinson, 1 to 30,000 & 80,001 to 116, 666 | en ae 6 %§ m, ae 14 2 14— 2 1? epi Es j 
333,330 Do. 6% C. P., 30,001 to 80,000 & 125,001 to 141,666 | 5 a 3% ie ; W— Bh 4 8 3h i str 
246,806 | Do. 4% 1st Mort. Deb. Stock .. 100 |. 4% | 4% 71 — 82 85 — 90. Ki se MAG ret 
| | | fre 
2 J : = ins 
pla 
ELECTRICITY SUPPLY COMPANIES. rey 
silastic es a ee to 
OX) 
70,000 eae ' tam E.L. & P., 1 to 14,000 5 ‘ 5% 54% 4 %§ 5j— 59 5i— 5} zs ae we to 
50,000 do. 44% 1st. deb. stock 100 . 44% 44% 44% 102° “—105 “xd 102 —105 Ba a <e cre 
29,377 minaiiae & Kens. Elec. Lt. “Sup. +, Ord., 1 to 20,000 5 8% 10% 10% FAS 94— 10 — 10 9} 94 a f 
99'628 Do. do. 7% Cum.Pre. 5 7% #7% 17% = gi— 98 gi— 93 a es os by 
10°782 Central Electric Supply 4% Guar. Deb. Stock 100 4% 4% 4% 3. 105 —108 105 —108 ae ee oe in 
80,000 Charing Cross and Strand Electricity Supply 5 10 % 8% 8% 5 %8 7I1— %& 63-- 7% Tk Ti, —4 dis 
80,000 Do. do. do. 44 % Cum. Pref. 5 4 44%, 44% Se 5a— 53 5i— +5 545 at os h 
40,000 Do. ** City Undertaking" 44 % Cum. Prf. 5 ae 44% 44% 43— 5 43— 5 en ie Ae one 
40,000 Do. do. 1 5 Ae 44% 44% oes g— 5 s— 6 At on as alti 
850,000 Do. 0. 4% Deb. Stock Red. 100 4% 4% 4% ie 103 —105 103 —105 1044 1088 be int 
44,486 Chelsea Electricity Supply, Ord. oe 5 44% 54% 6% 44%8§ 5j— 64 6— 64 64 + } seer 
150,0001 Do. do. 44 % Deb. Stock Red. Stock te 44% 44% 49 v8 110 —112 110 —112° x ‘ i! 
70,595 City of London Elec. Lighting, Ord. 40,001—110,595 10 5% 5% 6% 113— 121 113— 123 124 it & of 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 . 10 6% 6% 6% a 134— 141 134— 143 x iy an 
400,0001 Do. 5% Db. Stk., Scrip. pe “atll5)allpd. .. 5% 5% 5% sie 124 —128 124 —198 i e a : 
300,000 Do. 44% 2nd Db. Stk., Prov. Crts.,allpd. 100 44% 44% 44% a 104 —106 104 —106 ie ie = — 
40,000 | County of London Electric Lighting, Ord. 1—40,000 10 4% 4% ae 4 %§ 93—104 93— 104 10 gis * any 
30,000 Do. do. 6 % Pref., 40,001-60,000 10 6% 6% 6% ..  12%— 1% 19— 19% 1932 | 1%) 2. iy 
400,0001 Do. do. “4% Deb. Stock Ee aca 43% 44% = 48% oa 111 —114 111 —114 i elo Si Pi 
250,000 Do. do. % 9nd Deb. Stock .. Stock ae 44% ra eS 102 —104 xd | 102 —104 - . ee pe 
70,000 Edmundson’s Electric Corporation, Ord.  paaaee 5 71% 1% % a 54— 6 54— 6 a5 = as lim 
80,000 Do. do. 6 % Cum. Pre * 6% 6% | 6% a5 6 — 64 xd 6 — 64 64; "a ee by 
800,0001 Do. do. 4% % Ist Mort ‘Deb. Stk 100 43% | 44% == 44% a 109 —111 108 —110 109 — i aie : 
50,000  Folkéstone, 1 to 10,000 Re 5 si 5A%, 5a% 4 %8 54 5a 51 52 oe eX] 
50,000 Do. '5%Cum.Pref.,1t010,000 2. %. 5 ve se e 5% Baht 5 ee i . i" RN 
50,000 7 Do. af % Ist. Deb. Stock '.. ..  ... 100 a 44%, = 44% = 489% «| :100 —103° 101 —104- 52 ae me rat 
5, ove ts) ‘ a - Se 5 os 84% 84% iy 8i— 83 8i— 8y us " 
10,000 Do. New (£5 10s. paid) a 6 sie hs £3 < ae ate a St: _ 61 5 e Ki e + H wil 
37,30) | Do. 4%Deb.Stock .. |. .. 2. 2.) 100 fi 4% | 4% | 4% | 95 —98° 95 — 93° : = at 
"¢ Do. 44% Deb. Stock .. 100 a 44%, | 48% | 48% 99 —-101 98 —1C0 f m4 Soa cu 
21,000 Kensington and Knightsbridge Electric Ord. 5 10 % 12% 12% sa 114— 124 11i— 12 s. oe ae 
136,000 Do. do. do. 4%Deben.Stk. Stock 4% 4% 4% 98 —101 8 —101 a . nie 
111,000 London Electric Supply Corporation, Limited, Ord. 3 Nil Nil 8% ae 13— . 23 13— 3 aii ins 
y 0. do. do. 6 % Pref.. 5 | 6% | 6% | 6% i 5 ee a Bal). oie os att 
871,895 Do. do. 4%lst Mort.Deb.Stk.Red. Stock 4% | 4% 4% °! 99 —102° 99 —102 seat. he, Been tats . 
100,000 Metropolitan Electric Supply, 1 to 100, 5 74% 83% | 10% 10%§ 10 — 104 10 — 104 104 10% we 
76,121 Do. 44 % Cum. Pref. 1—71,106, £3 pd. 5 44% | 44% = 44% go BR 5g 5g 5 535 ase eX] 
220,0001 Do. 44% 1st Mort. Deben. Btock .. 4B% = 44% | 44% oy 109 —113 109 —113 Ri malic o ho' 
250,0001 Do. % Mort. Deben. Stock Redem. | Stock % — BA% % =f 97 — 99 97 — 99 : e = 
250,000 Midland Electric Corporation, 44% 1st Mort. Deb. 100 44% 44% 44% a 101 —103 101 —103 1034 oe ae the 
{285,045 | Newcastle-on-Tyne, 1 to 57,009 : KA 5 ee 8 % 8% gio § 8 Sh RE ¥ ee ee ail 
1 89,955 Do. 57,010 to 75,000 _. “ 5 se aj4t 8— gb 8— 8 . “ - 
( 285,045 0g 5 % Pref., 1 to 57 009 .. 5 = 5% 5 5 9% 6i— 64 6— 6 ; Ss Us 
| 89,955 57,010 to 75,000... 5 * .. | aad 6i— 63 6i— 63 i, e Be of 
10,852 Notting Hill Electric Lighting 10 | 6%-| 6 7% es Pees ts le 15° o * Ps we 
59,000 Do. do. 4% 1st Mort. Deb.. 1004 % 4% 0 4% a 98 —100 98 —100 Bit - is the 
92,500 . Oxford, 4 to 96 and 407 to 18,810 5 64% | 7% 5 %S 6g— 6% 6g— 6% a Me i is 
50,000 Do. 4% Deb. Stock 100 4% |} 4% ' 4% | 100—102 100 —102 ins 
40,000 St. aaear and Pall Mall Electric Light, Ord. .. 5 144% 144% 144% © 10%$ | :134— 144 134— 143 13 134 1 " 
20°000 Do. do. 1% Pref, 30,081 to 40,08) 5 7% 1% 1% StH ob Bi— of begs ere 
150,0001 Do. do. 84 % Deb. Stock Red. 100 34% 84% 98 —100° 98 —100 99% rae Bi = 
12,000 Smithfield Markets Electric Supply, Ord. 5 i 4% 4% ms ee 9— &% iy ma 
50,000 Do. do. 4% Deb. Stock | Stock 4% 4% BS 76 — 80 76 — 80 % a 4 fin: 
65,000 South London Electricity omnis. Or 5 ie 8% 4% ce ui 4 St. 2 se 3 tl 
100,000 South Met. Elec. Lt. & Power { Ord. 1 | Ml nt | oi |: i s— '4g = ek 7 ks 
50,000 | (Late Blackheath and Greenwich | 7% Pre 1 Wl 17% | 9% | .. Lfs—_ lye 1—_1y a x ae alt 
100,000 Dist. E.L.Co.) 7 ‘Deb. sti, | 100 rr 43% «| (44% =| 105 —108 105 —108"" $ is “. EL) 
90,000 Urban Blectric Supply, Ord... 5 | 5% 5% | 5% 4h— 43 43— 4 4 re the 
30,000 Do. 0. 5% Cum 5 | 5% | 5% |. 5% 5— 5 5— 5 8 eR LS Se. rp 
200,000 do. 44% Ist Mort. Db. Stk, Red | 100 - .. | 4% | .. | 104 —106 104 —106 is ee 18 J 
110,000 Westminster Electric Supply, Ord. . ee 5 12 % | 188% | 14% 18%§ 123— 123 124— 123 123 19 “e Tt | 
98,151 Do do 5% Cum. Pref. 7 ae Bias, : 
| . . 6 .- 5 5% 5% 5 % oe 6— 64 6— 6% 63 ae col 
sin 
Shares not officially quoted :—Mackay Companies, ord., 494—503. Pref. 744—754. eis 
+ Unless otherwise stated all shares are fully paid. sie ia 8 iets dividends. nds 
FNS ECS Se ieee oe Se : bf eae Se no 
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PROCEEDINGS OF INSTITUTIONS. 





THE FARADAY SOCIETY. 


Tue Faraday Society opened its autumn session on Tuesday, October 
31st, when the President, Lord Kelvin, who received a very hearty 
greeting, occupied the chair, 


ALTERNATING CURRENT ELECTROLYSIS. 


The greater part of the evening was devoted to the discussion of 
the difficult and troublesome subject—difficult on account of the large 
number of variables involved—of alternating current electrolysis, 
on which two papers were presented, one by Prof. E. Wilson and 
the second by Mr. W. R. Cooper. Prof. Wilson’s paper—the out- 
come of a very large number of experiments— dealt principally with 
the effect of frequency on the energy absorbed in electro-chemical 
systems, through which pass alternating currents. The instantaneous 
values of current and p.p. were c>tained in his experiments by the 
straightfcrward, if laborious, “ point to point ” method, the former, 
by observing the momentary values of the p.D. across a non- 
inductive resistance in series with the cell, the latter by means of 
an exploring electrode cut from the actual electrodes, allowance 
being made for the voltage absorbed in the electrolyte itself. The 
amount of energy absorbed in a complete cycle was got at by plotting 
the instantaneous value of the p.p. against the integrated value of 
the current curve up to the same point. The result in general is a 
closed curve somewhat similar in form to an iron hysteresis curve. 
With increasing frequency for about the same maximum coulombs, 
this cyclical curve gradually collapses, thus clearly showing that 
less energy is absorbed and ipso facto more is returned to the system. 
Thus, in a particular experiment made with a platinum-sulphuric 
acid cell, the percentige of the total energy returned to the circuit 
at a frequency of 142°5 was 40°8, the maximum coulombs per sq. m. 
of electrode being 0°474 x 10-8, while at a frequency of only 2°4, 
the percentage fell to 13°6, the maximum coulombs in this case 
being ‘*800 x 10%. In the limiting case, as the frequency 
is indefinitely increased, the closed curve would flatten to a 
straight line, and the cell would then be acting like a condenser, 
returning all the energy put into it. This relation between the 
frequency and energy absorbed holds good whether soluble or 
insoluble electrodes be used. In the latter case, for example, with 
platinum electrodes in a sulphuric acid solution, the greater 
reversibility at high frequencies may, perhaps, be ascribed 
to the fact that the products of electrolysis, hydrogen and 
oxygen, re-combine to some extent, and so return energy 
to the system. In the case of soluble electrodes, the in- 
creased reversibility at high frequencies is probably the result 
of there being small opportunity for diffusion to take place 
in the electrolyte, as suggested by Mr. Swinburne in the 
discussion. The subject is one that has some practical bearing on 
the question of the corrosion of gas and water pipes by stray 
alternating currents. It used at one time to be thought that the 
introduction of alternating supply would do away with the corro- 
sive action of leakage currents, but Mr. A. P. Trotter, of the Board 
of Trade, quoted some rough experiments made by him, in which 
an alternating current of about ;, ampere per sq. in. was sent 
across two lead pipes buried in moist soil, that must quickly dispel 
any such idea. It was curious to note how the corrosion on these 
pipes suddenly stopped at quite definite lines at the back of the 
pipes—whether there is a limiting corrosive current density, or 
limiting p.D. is at present not quite clear. The corrosion of lead 
by alternating currents is by no means negligible ; in Prof. Wilson’s 
experiments, where dilute sulphuric acid was the electrolyte, a 
K.M.S. density of 0°0236 ampere per sq. cm. eats away metal at the 
rate of 4°8 cms. a year at a frequency of 21°5 (the effect increases 
with increasing current density), but only at. the rate of 2°6 cms. 
at a frequency of 92°5. To be sure, an equivalent direct 
current would account for as much as 70 cms., but a soluble 
metal like iron, which does not form on its surface a more or less 
insulating coating such as ‘lead would in time, is likely to be 
attacked to a greater extent than the latter, and the subject is 
well worth the consideration of electric traction engineers. Such 
experiments as would be of value from this point of view must, 
however, be made under conditions that approximate to practice ; 
the nature of the electrolyte, for example, is of paramount import- 
ance, seeing that the nature of the soil has been found to be one 
of the most important of the conditions that determine the extent 
of pipe-corrosion by stray currents. We hope that the utility, as 
well as the delights, of this fascinating subject will induce some of 

the energetic members of the Faraday Society to thrash the whole 
matter out to the bitter end. 

The paper read by Mr. Cooper, on “ Alternate-Current Electrolysis 
as shown by Oscillograph Records,” dealt, as its name suggests, 
mainly with the question of wave-form, and he may be said to have 
finally settled the controversial points raised by Mengarini and 
other investigators regarding the effect of polarisation in an 
alternating-current circuit, and the relation between the impressed 
u.M.F. and the resulting current, for no previous experimenters had 
the advantage of being able to obtain the precise information which 
is yielded by a Duddell oscillograph with so much ease and readiness, 
It has been usually supposed that polarisation acts exactly like a 
condenser. This would be the case if the current kept the form of a 
sine curve, but although polarisation may rise as rapidly as the 
current giving rise to it, in the same way as a condenser is charged 
as rapidly as the potential difference applied to it rises, there is 
not a corresponding behaviour as the current falls. The polarisation 
does not discharge itsclf rapidly ; in fact, it is a slow process, con- 





sequently when the applied potential. difference falls, the’z..F. of 
polarisation falls but slowly, because its fall depends upon voltaic 
action such as occurs in a gas cell, and this can only take place 
slowly under the circumstances, Therefore polarisation acts as a 


Curve of 
Applied Pressure 








Fia. 1. 


sort of one-sided condenser, which is normal in charging but refuses 
to discharge, except slowly, until forced to by a reverse charge. 
Moreover, it acts as a leaky condenser; the higher the applied 
potential difference the greater the leakage, until finally the back 
E.M.F, rises no further, and visible decomposition takes place. 

If we take the curve of applied pressure as a sine curve and neglect 
resistance, the current curve must approximate to the form shown in 
fig. 1. If the electrodes get polarised up to the applied pressure, v, 
a current will flow as v rises, but it will become less and less as the 
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maximum is approached, and will become zero” when v is a maxi- 
mum, because v will be balanced by the polarisation. Thus the 
current will be zero at the point a. As the pressure falls from ™ to 
Nn it will be below the E.M.¥. of polarisation ; there will be excess of 
E.M.F. in the reverse direction to the applied pressure, and therefore 
a negative current will flow, but as it depends on voltaic action the 
current will be small, as indicated in the figure, we will suppose, 
by 4B. But when the applied pressure becomes negative after the 
point N, it will be acting in the same direction as the residual 
polarisation, and there will be a rapid rise of current. This will 
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wipe. out the residual polarisation, after which the polarisation will 
reverse, and the current, after rising to a maximum, will fall to zero 
when v reaches a maximum negative value, so that this part of the 
current curve is something like Bc vp. The curve is then repeated 
in the positive sense, giving the curve ABC DEF fora complete 
wave. In the actual experiments the electrodes consisted of 018 
mm. platinum wires, 3°2 ems apart, projecting 2°0 cms into dilute 
sulphuric acid ; the fréquency was 83. A very interesting selection 
from the oscillograph records obtained, was shown by Mr. 
Cooper on the screen, and is reproduced inhis paper. The current 
curves are of the same general form as shown in the above figure, not 
so noticeable at the lower pressures, but approximating very closely 
to the ideal form as the p.D. reaches about 1 volt and more, as will 
be seen from the two examples here reproduced (figs. 2 and 3). 

As the pressure is further increased the current become more and 
more like a sine curve, and the phase differences ultimately almost 
disappear. In the case of experiments made with sheet electrodes, 
the current curves were much more like sine curves; it is evident, 
therefore, that no experiments with alternating currents are strictly 
comparable unless similar electrodes be used. Some oscillograph 
records of the action of an aluminium rectifier were also shown by 
Mr. Cooper. Rectification was seen to begin at about 5 volts, and 
increased gradually up to about. 58 volts, when it was complete. 
At some of the intermediate voltages it was very curious to note 
the little attempts at rectification in the wrong direction. 


Tur CRYSTALLINE STRUCTURE OF ELECTRO-DEPOSITED COPPER. 


Prof. Huntingdon’s note on this important subject, and the 
beautiful and striking prepared specimens he showed in the micro- 
scope, evoked a great amount of interest. It appears that in Mr. 
Cowper-Coles’s process for making copper wire electrolytically 
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(already described in these columns), the metal is deposited ona 
rotating mandril, on which is scratched a V-shaped groove. The 
result is that the deposit parts very easily in the plane of the 
scratch, and thus can be drawn away from the cathode in the form 
of a kind of long ribbon. Prof. Huntington explains the line of 
cleavage as being due to the fact that the direction of the lines of 
crystallisation of an electro-deposited metal are the same as in a 
casting made on surfaces having the same inclination—i.c., the 
crystals form at right angles to the surface on which the deposit or 
the casting is made. It follows that when the crystals which form 
on surfaces more or less at an angle to-one another meet, there will 
be want of continuity in the two sets of crystals, and a line of 
weakness will have been developed. To make this perfectly clear, 
Dr. Desch polished and etched for Prof. Huntington a piece of Mr. 
Cowper-Coles’s copper deposit, and the effect of the scratch on the 
direction of the crystals of the deposit was thus made clearly 
apparent under the microscope., 

Another photo-micrograph shown was that of a cathode plate 
which had been deposited on a thin strip of electro-deposited 
copper. The crystals of the original strip were seen to be continued 
in some cases in the cathode plate. The way the crystals followed 
the curvature of the strip was very apparent. 

Now that finished articles are being made electrolytically, the 
subject is one of some importance. Care will have to be taken to 
avoid sharp angles (asthey are—or should be—avoided in castings), 
where articles, in which strength is of importance, are being 
deposited. Another photo-micrograph showed the effect of 
annealing electro-deposited copper. The long crystals of the 
deposit are completely broken up, and become largely twinned. 
This makes it clear how brittleness is removed, either in castings or 
deposits, by suitable annealing; but, of course, noamount ofannealing 
is of any avail where there is actual cleavage between the lines of 
crystals. When we find Mr. Rhodin contending that crystalline 
structure has nothing whatever to do with these things, which, he 
maintains, can be more satisfactorily explained as being due to elec- 
trostatic action, it is evident that the whole subject of the structure 
of electro-deposited metals is one of fruitful interest,and it is 
surprising to find how scanty has been the amount of attention 
devoted to it hitherto. Why, the genesis of such every-day 
phenomena as “trees” and “nodules,” on electro-deposits is not 
yet properly understood! Prof. Huntington’s interesting photo- 
micrographs should act as a stimulus and provoke further inquiry. 


HyYPocHLORITES. 


Mr. W. Pollard Digby had only a few minutes at his disposal to 
discourse of “The Relation of Stability to Electrochemical Efii- 
ciency in Hypochlorite Production,” and his paper, a useful and 
timely contribution to what, as Dr. Rideal pointed out, was really 
the commercial aspect of a very difficult and complex problem, had, 
unfortunately, to be taken as read. That excellent bleaching and 
oxidising agent, known as hypochlorite solution is, it is now almost 
needless to explain, produced electrolytically on a considerable 
scale by the simple process of electrolysing cold brine in open cells, 
when the caustic soda formed at the cathode unites with the chlorine 
evolved at the anode ; the resulting unstable combination is the 
hypochlorite of the electro-chemist. In the first portion of his 
paper, Mr. Digby deals with the question of the efficiency of hypo- 
chlorite production, and the relations between that all-important 
function and the available chlorine present in the treated solution. 
Perhaps inefficiency would be a more apt word to employ, seeing 
that in practice rarely more than 18 per cent. of the chlorine 
present as chloride is converted into hypochlorite. Mr. Digby then 
proceeds to show that an important factor in determining the 
efficiency of the process is the stability of the solution, and for the 
sake of the latter most essential quality it is generally advisable 


to sacrifice much of the former, unless, of course, the solution pro- ° 


duced is to be used immediately, such as in the sterilisation of 
sewage affluents. By astable solution is meant one which, if kept 
in closed amber-coloured glass bottles, will lose not more than 5 per 
cent. of its strength per annum, or which, when standing in an open 
tank, will only lose 0°5 per cent. of its strength in 28 days. 
Another important factor in determining the efficiency is the 
volume of the contents of the electrolysing tank or, put in another 
form, the ratio of storage to hourly output, and complications do 
not cease even here, for it is finally suggested that the presence of 
impurities—notably, iron—has likewise an important bearing on 
the depreciation of hypochlorite. This opens out an almost 
unlimited field for the fancy of the speculator and the patience of 
the experimenter, which we may hope will be taken advantage of, 
at least by the latter. 





PHYSICAL SOCIETY. 


At the meeting held October 27th, 1905, Prof. J. H. Poynting, F.R.S., 
President, in the chair, a paper on “The Theory of Phasemeters ” 
was read by Dr. W. E. Sumpner. Phasemeters are instruments 
of the dynamometer type for indicating the phase relations of the 
currents and potentials in alternating current circuits. With few 
exceptions they are made for use on multiphase circuits. Such 
instruments consist essentially of two sets of coils, of which one set 
is fixed, and the other forms a single moving system which is not 
provided. with any form of contrel. The currents in one set of coils 
are determined by the voltages of the main circuits; while those 
in the other set are produced by the circuit currents. With rare 
exceptions the magnetic circuits of phasemeters are air-circuits, 
containing no iron, so that the magnetic fields associated with them 
are weak, and the instruments in consequence are of somewhat 
delicate construction. There, however, appears to be no reason 
why the use of iron should be avoided in these instruments, and 


the author shows in the paper that the theory of the instruments 
is the same whether they contain iron or not, and however the coils 
may be arranged; that they can be calibrated by direct current 
methods, although for use on alternating current circuits ; and that 
a new type of instrument, containing iron, conforms to the theory 
given. In all the cases considered, it is assumed (1) that the 
induction density at any point due to the current 4 in a fixed coil 
is represented by a ¥F, where A is the instantaneous value of thi 
current a,and ris a quantity dependent merely on the coil and 
position of the point considered; and (2) that the principle of 
superposition holds, viz.: B = A, Fi + AgF: + As¥Fs, where Ay Aq Az 
are the currents in the three fixed coils, and the quantities F are 
functions of the positions of the point corresponding to these fixed 
coils. The author shows that these assumptions hold good even 
when the path of the lines of force lies partly through (suitable 
laminated) iron, and it is necessary to consider the effect of varying 
permeability and hysteresis. é 

The main results of the investigation are :— 

1. Phasemeters for multiphase circuits are all equally accurate 
on balanced loads, provided they have been correctly calibrated 
and possess no faults due to purely mechanical causes. Their 
accuracy is not affected by variations in wave-form or in current- 
frequency. The calibration of the scale is affected by the number 
of coils used in the instrument, by the ratios of the ampere-turns 
used with these coils, by the distribution of the windings, and by 
the magnetic nature and properties of the magnetic circuits, espe- 
cially if these contain iron; but the accuracy of the indications is 
not dependent upon any of these considerations, if the working of 
the instrument is satisfactory from a mechanical point of view. 

2. Phasemeters can be simply and accurately calibrated for 
balanced loads by means of a direct current method of test. 

3. The error of phasemeters on unbalanced circuits is generally 
serious for loads which are badly out of balance. The error, like 
that of a wattmeter, increases rapidly as the power factor of the 
load diminishes. It can only be reduced at the expense of com- 
plication in the instrument, by increasing the number of coils used 
in the fixed and moving systems, and by arranging the coils and 
magnetic circuits to be symmetrical in regard to one another. If 
the true power-factor of the load is cos ¢, the reading of the instru- 
ment is— 

cos @ + O'sin ¢, 
where @ is the phase error due to the unbalanced load, and is the 
product of two factors, one of which is the maximum value of # 
determined by the amount the load is out of balance, and the other 
may have any value between + 1 and — 1, and determines whether 
the instrument reads high or low. , 

Prof. H. L. CannenDarR described an “ Apparatus Designed for 
Measuring the Coronal Radiation during 'an Eclipse.” The coronal 
radiation was received by a mirror, giving an image of the sun 
approximately 1 cm. in diameter. The effective concentration of 
the rays at the focus was upwards of 1,000 times. The absolute 
recording bolometer was designed for the determination of solar 
radiation in absolute measure by the electric compensation method. 
The radiation admitted through a measured aperture of 3 sq. cm. 
was received on a blackened grid of fine platinum strips, 
arranged in such a way as to intercept the whole of the admitted 
radiation. The increase of resistance of the grid was automatically 
recorded by means of a Callendar recorder of the usual pattern. 
The intensity in absolute measure was determined by observing the 
value of the electric current required to produce the same rise of 
temperature in the grid as the radiation to be measured. Apart 
from its use for recording the variations of solar radiation, the 
instrument was intended for reducing to absolute measure the 
readings of the coronal thermopile. The coronal thermopile 
designed for the 20-in. reflector had a receiving surface consisting 
of 10 small rectangles of very thin copper, arranged in the circum- 
ference of a circle nearly fitting the image of the sun, so as to 
receive the greater part of the radiation of the inner corona, The 
copper rectangles formed the inner junctions of a series of thin bars 
of antimony and bismuth alloys, arranged radially on a very thin 
supporting disk of mica. The outer ends of the couples were con- 
nected by thin copper strips at the outer circumference of the mica 
disk. The pile was constructed in two halves of five couples each 
on opposite sides of the disk, and the two halves were connected 
either in series or opposition through a suitable switch to the 
galvanometer. The galvanometer employed was of the movable- 
coil type. A preliminary test of the apparatus with the thermopile 
directly exposed to radiation of known intensity, showed a deflection 
of nearly 25 cm. for one-thousandth of a calorie per sq. cm. per min., 
so that radiation one-millionth of full sunshine could be detected 
with certainty without using a mirror. When placed in the 
focus of the telescope, radiation one thousand times smaller 
than this covld be observed, so that, even if the intrinsic heat- 
radiating power of the corona were only one ten-millionth of the 
solar surface, it could still he measured to within 1 percent. The 
essential point in the observations was to eliminate the variable 
effects of atmospheric radiation, for which a differential method of 
observation with the two halves of the pile was particularly suit- 
able. In taking observations .on the corona, the motion of the 
moon during totality was made use of to define the exact area of the 
corona corresponding to the differential reading. At the commence- 
ment of totality, the thermopile being centred on the sun, the 
inner corona on the eastern limb would be fully exposed, while 
on the western it would be partly covered by the moon. At the 
end of totality the reverse would be the case. The difference of the 
readings would correspond to the radiation of the strip of the inner 
corona uncovered by the motion of the moon between the two 
readings. The area of the strip of corona considered could be 
accurately determined from the times at which the readings were 
taken. : 
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NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


(Continued from page 786.) 
New Jandus Lamp. 


We illustrate in fig: 108 the latest design of Jandus lamp, which, 
whileretaining all the main featuresof the old pattern that has proved 
so successful, embodies further improvements so as to increase the 

















Fic. 108.—Nrw Janpus Lamp. 


already long burning hours of the lamp and its lighting qualities, and 
to render all parts of the mechanism easy of access. The lamp is 
operated by a compound wound solenoid acting on an armature of 
nearly 3 lb. weight. The great inertia of this heavy weight, com- 
pared with the light mechanism in so many lamps, naturally acts 
somewhat as a fly-wheel in steadying small fluctuations of the light. 
The pull being vertical, the whole weight of the armature is avail- 
able to check small fluctuations. It will be noted that the total 
weight of the mechanism acts directly as a controlling force, and is 
therefore able to overcome any friction. In many lamps the weights 
are nearly evenly balanced one against the other, and although 
these weights all aid in producing frictions at the bearing points, 
only the difference in weights is available for overcoming this 
friction. A dashpot is mounted on one side, is totally covered in, 
and can be removed for cleaning without disturbing any other part 
of the lamp. 

The coils are baked, after treatment with a patent composition, 
and rendered thoroughly waterproof. They are tested while hot 
at eight times the working pressure, and we understand that the 
shunt coils will stand 250 volts across the terminals of the lamp 
indefinitely without injury. By this arrangement of shunt, the 
need for cut-outs or other devices to break the circuit of the shunt 
coils is not necessary for ordinary series working. 

The Jandus Company still adhere to powerful shunt coils for 
series lamps (these coils balancing the arc voltage within one or 
two volts), and do not rely upon the use of series coils only for the 
regulation of the are voltage. Series coils, whether assisted by 
weights or springs, depend for any balance the lamps may possess, 
only upon the lamp taking an increasing current as the arc is 
lengthened, and the lamp can therefore never burn at an absolutely 
definite current. The series coils with their attendant springs or 
weights regulate only the position of the arc mechanisn¥ and not 
the length of the arc, and it is necessary that the lamps should 
break circuit and restrike before each feed to keep even an ap- 
proximate balance, 








As owners of the Jandus, Howard, Marks, and many other en- 
closure patents, the Jandus Company are in a position to give long 
burning hours, the present lamp burning for 200 hours af one 
trimming, without any blackening of the globe, flickering of the 
light, or explosions. The trimming is at the same time absolutely 
simple, and only one glass to metal joint is broken. The arc voltage 
is extremely high. A diffuser is fitted above the globe, and to this 
is added any one of an extensive series of reflectors. These, com- 
bined with the cleanliness of the globe due to a perfectly designed 
enclosure, result in a lamp of high light efficiency. 

The resistances may be either internal or external to the lamp as 
desired, and.a variety of globes, reflectors, and cases are stocked, 
all being interchangeable upon the same lamp body. The current 
is fed through the patent gravity brush rings, and there is an entire 
absence of flexible cords, or clockwork. The case is removable 
while the lamp is hanging in position, when the whole of the work- 
ing parts are accessible, and can be inspected without dismantling 
the lamp. 


Petrol Sets for Country House Lighting. 


The illustration (No. 109) shows a very compact little electric light 
installation recently carried out by Messrs. R. J. NIcHOLSON aND 
Co., of 26, Cannon Street, Manchester, at a country house in 
Coruwall, The plant consists of a 55-cell, 7-plate section storage 





Fig. 109,.—Prrront Set ron Country House LIcHTina, 


battery, a direct-coupled dynamo and petrol engine, and switch- 
board. The petrol engine is of the two-cycle type, giving 4-B.H.P. 
at 1,000 rp.m. The switchboard, which was built by Messrs. 
Nicholson & Co., is specially designed for installations of this 
description, and in addition to the usual instruments is mounted 
with a charge and discharge ampere-hour-meter. We understand 
that Messrs, Nicholson make a speciality of small country house 
plants for which their type of petrol engine appears to be 
very suitable. 


High Tension Telephone Switchboard. 


We recently inspected, by invitation of the SreRLinG TELE- 
PHONE AND ELEcTRIC Co., a special telephone switchboard of unique 
construction, intended for use on telephone systems of which the 
lines run in the neighbourhood of power conductors carrying cur- 
rents at very high pressure. The principal object in designing such 
a switchboard has been to ensure the absolute safety of the operator 
from serious shocks, such as he would be likely to experience in 
using the ordinary type of board, should the telephone lines and 
high tension lines be by any means brought into contact. 

To this end, every precaution has been taken to insulate 
adequately all parts of the switchboard in such a manner that, 
even if the operator should be handling the apparatus at the 
moment of the trouble, his hands would never be within a distance 
of 3 ft. of any conducting parts connected to the lines, The line 
indicators are of the familiar type used in the Sterling Co.’s tiac- 
tion telephone switchboards, and are fixed at the top of the board 
so that they cannot be tampered with. The replacement of the 
drop shutters, after a call has been attended to, is effected by pull- 
ing down a handle on the front of the board (see fig. 110). Tlis 
handle communicates, through an insulating rod, with the replace- 
ment mechanism, which throws the shutter back to the norn.al 
position. 
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The spring jacks of ordinary telephone switchboards are re- 
placed by special keys mounted on substantial bars at the back of 
the board (see back view, fig. 111), and are soiconstructed that the 





Fia. 110.—Front View. 
H1IGH-TENSION TELEPHONE SWITCHBOARD, 


necessary connections from indicator to operator's set are made by 
the upward pressure of a small roller of insulating material. The 
method of applying this upward pressure is as follows: 

The small rollers are fitted on one arm of a pivoted crank, the 
other arm being connected to an ebonite rod 3 ft. long; at the 
bottom extremity this rod terminates on one arm of & second 
crank, the other arm of which projects through to the front of the 
hoard, and terminates in an ebonite handle, numbered to corre- 
spond to the station it represents. 

At the bottom part of the board there is arranged an ingenious 
interlocking bar.. The movement of pulling any handle forward 
has the effect of pulling the ebonite rod downwards, and, through 
the top crank, lifting the small roller above referred to, up towards 
the key. When the limit is reached, a small projection on the 
bottom crank engages with the interlocking bar, by which it is 
retained in position, leaving the operator’s telephone connected to 
the line of the party calling or required. 

When the conversation is finished the operator replaces the 
telephone on an automatic switch he 0k, which actuates mechanism, 
releasing any handle which has been operated, thus restoring the 
connections to the normal condition. The microphone and 
receiver are situated inside the board near the top, and communi- 
cate by means of flexible tubes with a special speaking tube 
terminal set made very substantially to represent a hand-combina- 
tion. The generator is also fixed near the top, inside the board, 
and is operated through a belt from a handle, whic2 is situated in a 
convenient position for the operator to reach it. 

On the top of the board there is provided adequate protection 
against lightning and leakage currents, whilst apart from the 
switchboard a special fuse board is provided, capable of breaking a 
cireuit at from 7,000 to 10,000 volts. The wood-work of the whole 
board is of solid waxed polished oak, presenting a handsome 
appearance, 


Sambidge’s Electric Light Fittings. 


In the recently issued catalogues issued by Messrs. H. W. SAm 
pipcE & Son, Birmingham Chandelier and Gas Fittings Works, 
Highgate Street, Birmingham, there are some very fine examples of 
electric light fittings, including many excellent brackets, fancy 
pendants, hall lamps, cast pendants, table standards, and also plain 
dimp and dust-proof cast-iron fittings for screwing on to 4-in. gas 
tube, or with ceiling or back plate, and bulkhead fittings: In a 
supplementary list some choice designs of cast fittings in Louis and 
Adam styles are illustrated. 

We select from these examples two representative small brackets 
which are designed on classic lines, are finely cast and chased, and 
finished in gilt colour. The standard shown is of Louis XV: period, 
and is a handsome and massive piece of work. Messrs. Sambidge 
have a London branch at 33, Perey Street, Tottenham Court Road, 
W. They will send copies of these new catalogues to consulting 
engineers, coutractors, or others whd may require them for keeping 
on file for reference. The firm have been established in the gas 
and oil fittings trade for the last 50 years and more, and it is the 
most natural thing in the world that, recognising the important 










Fia. 111.—Back Virw. 


Fic. 112.—Louis XV. STanpDaRpD. 


position of electricity as an illuminant, they should also be cater- 
ing for requirements in that direction as well, bringing their lengthy 





Fias. 113 ann 114.—Sampinar “ Emprre” Brackets. 


experience in artistic designing and economical manufacture to 
help in the production of such work at prices which are within 
reason, 

New Steam Tees. 


‘“When Found make a Note of,” is the title of a booklet just 
received from. MrEssrs. MELDRUM Bros., Lrp., Timperley, near 
Manchester, describing the firm’s new registered design of 
steam tees. These represent a new departure, and one -of 
some value in connection with the use of high pressure 
steam. Having experienced difficulty in obtaining wrought 
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steel tees and other fittings for the production of its steam- 
raising destructors, experiments were undertaken by the firm to 
determine the feasibility or otherwise of manufacturing such fittings 
from solid mild steel. The experiments are said to have shown 
very favourable results in high class and reliable tees, and the firm 
is now manufacturing and supplying any ordinary tee, cross or 
special block in mild steel. The special form of tee which we 





Fia. 114.—-Metprum’s Sprctat Form or 'T'rr, 


illustrate is tecommended, as it takes up much less space than the 
ordinary pattern. All flanges required on branches are turned all 
over from steel blanks, tapped and screwed on to branches, and the 
latter are thoroughly expanded and beaded into same. Messrs. 
Meldrum are prepared to manufacture, in any quantity, steel tees 
to any reasonable dimension in sizes up to 6 in. steam pipe, either 
to the British Engineering Standards Committee’s tables of pipe 
anges, or to customers’ own dimensions, 


Switchboard Connections. 


Mr. ARCHIBALD CAMPBELL, of 27, Chancery Lane, W.C., is 
supplying insulated switchboard = set-serew connections, — the 








Fie. 116.— 
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SCREW. 
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Fia. 115.—Distripution Boarp. 





principle of which will be understood from the accompanying 
illustrations, The back connections are controlled from the front, 













Entrance for Cable 
Binding Nut Insulating Cap. 
Heavy Washer Contact Screw. 
Lower Cable Screwed Tube. 
Double Screwed Nut. 


Switch Board. 


Fic. 117.—Srcrion or Boarp SHOWING ScrEW CONNECTION 
1N POSITION. 


short-circuiting- is impossible, that it is easily mounted, and that 
it is cheap, handy and practical. 


(To be continued.) 





COLLIERY AND MINING SWITCHGEAR FOR 
HIGH AND LOW TENSION ALTERNATING- 
CURRENT SERVICE. 


3y A. M. RANDOLPH. 





(Coneluded Srom page 726.) 


Above or Underground (pillar type).—These motor-control panels, 
as will be seen by reference to fig. 16 (p. 826), are similar in con- 
struction to the individual units composing the underground distri- 
bution “pillar type” of switchboard, except that the main carcase 
only of the unit is retained, bus-bar chambers not being required. 

The apparatus is all self-contained, the pillar being complete 
with oil circuit-breaker, ammeter, and junction boxes, &c. 

This pillar may be equipped with automatic oil switchgear or 
enclosed-type fuses, with a non-automatic control switch. In the 
case of small capacity low-tension motors, apparatus suitable for 
the control of two motors may be contained in one pillar. Equip- 
ments may be supplied in connection with this type for all voltages 
up to 3,000. 

For small capacity motors with squirrel-wound rotors, up to 


50 H.P. and voltages to 550, the oil-immersed auto-starter switch- . 


mechanism and transformer are self-contained in the control box 
with the ammeter and fuses as shown in’ fig. 17. “The junction 
boxes are made as an adjunct to the control box, and may readily 
be omitted if desired, ordinary cable bushes being substituted. 

The operating handle for the auto-starter moves through pro- 
eressive positions, that is, from the “off” position, through the 
starting positions, to the running position. The design is arranged 
so that the door of the control box cannot be opened unless the 
switch is in the “ off ” position. 

Provision is made for bolting the apparatus complete to a wall, 
or it can be supported from the floor on suitable angle-iron pieces, 
so as to facilitate the removal of the oil tank. A similar type of 
control box to the above can be supplied, but is equipped with air- 
break switch with auto-starter in place of an oil-immersed switch 
and starter. 

Fig. 18 illustrates a further type of enclosed motor-control box, 
which contains a quick-break knife switch, ammeter, and enclosed 
fuses. This box is suitable for the control of slip-ring or squirrel- 
wound rotor-type motors up to 600 volts; and can be supplied 
with or without junction boxes. 

It may be mentioned, incidentally, that in sub-dividing centres 
underground, distribution boards may be built up of a combination 
of the above control boxes, in which case each box will simply be 
provided with a quick-break switch, fuses and junction boxes. The 
combination and arrangement of these distribution boards being 
dependent upon the conditions obtaining. 

Automatic Oil Cireuit-Breaker—Fig 19 shows. a Westinghouse 
three-pole, single-throw, double-break, automatic oil circuit-breaker. 

The principal features of design are:—The submersion of all 
live parts in oil; positive and direct action; inability to hold in 
closed position when a short circuit exists on the line; open 
position maintained by gravity; small quantity of oil; and the 
accessibility of the contacts. 

This circuit breaker is designed especially for switchboard 
service. The method of mounting it on the panels is clearly shown 
in fig. 16. 


and there are no wires in front of the switchboard. It is claimed 
that with this ingenious device (patents have been applied for) 
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The operating handle, releasing trigger and automatic tripping 
mechanism are situated on the front of the panel, while the contact 


Sr gee eed 


contacts engage with two stationary contacts, forming one pole of 
the breaker. Each stationary contact is supported by a porcélain 
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5 +") for incoming cable 
































Fic. 16.—THREE-PHASE Movror-coNTROL 
PILLAR FOR ABOVE-GROUND OR UNDER- 
GROUND CoLLIERY WORK UP TO 3,000 VotrTs. 





Fic. 17.—THREE-PHASE Moror-controL Box 
WITH STARTING SWITCH AND AUTO- 
TRANSFORMER, &c. (For squirrel-cage motors 
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Fig. 18.—THREE-PHASE UNDER- 
GROUND MotTor-controt Box 
FOR CIRCUITS UP TO 600 VoLTS. 


up to 50 H.P. and 550 volts.) 


mechanism, oil tanks, and supporting iron frame are on the rear of 
the panel. 
By means of levers, the operating handle is connected to a cast-iron 








Fic. 19.—TyprE B Automatic O1n-BREAK CIRcUIT-BREAKER. 


i cross-bar, to which are fixed the movable wooden arms. To the 
lower end of the wooden arm is fastened a metal yoke with a 
conical contact on either end, and when the circuit is closed these 


insulator. The leads are brought to the terminals of the contacts 
within the insulator, forming an unbroken and continuous insulated 
conductor between the circuit and bus-bar. Each pole of the 
circuit breaker has a tank, in which its live metal parts are immersed 
in oil, each tank being entirely independent of the adjacent one. 
These tanks have a lining so formed as to reduce the quantity of oil 
required and to act as a barrier between the two stationary contacts, 
yet allowing ample space for the movement of the wooden arm 
with its contacts. This lining serves as an insulator and reduces to 
a minimum all danger of any arc flashing through the oil. The 
tanks can be removed independently. 

The circuit-breaker is automatically operated through a range of 
from 70 per cent. to 150 per cent. of the normal current. The 
tripping coils may be set ts open at any current within the range 
given on the scale, by means of the adjusting screw at the bottom 
of the coils. As these tripping coils are energised by current from 
the secondaries of series transformers in the main circuit, the high- 
tension voltage is excluded from the front of the panels. 

One very important and desirable feature -of this oil circuit- 
breaker is that it cannot be held in the closed position when an 
excessive overload. or short circuit exists on any phase of the line. 
To accomplish this two levers are provided, one placed within the 
other, and to the outer lever the operating handle is fastened, while 
the inner lever is connected to the mechanism of the circuit- 
breaker. These levers under normal conditions move together, due 
to a trigger on the outer one engaging with the inner one. This 
trigger is directly acted upon by the tripping coils. If there is a 
short circuit or overload the core of a tripping coil releases the 
trigger, allowing the inner lever to return to the upper position, 
opening the circuit. The operating handle must be returned to the 
upper position before the breaker is again closed. Under ordinary 
conditions the handle and the inner lever are held down by a 
trigger secured to the bracket supporting the coils. The breaker 
may be tripped by hand by pressing the insulated button in the 
end of the operating handle, or by pushing up the core of the 
tripping coil. 

The circuit-breakers can be supplied (subject to minor altera- 
tions) suitable for installing in connection with pillar type of 
switchboards or motor control panels. 

Instruments—The types of indicating instruments usually put 
forward for colliery work depend to some extent upon the location 
and class of service of the switchboard upon which they are to be 
mounted. With the higher class of board such as illustrated in 
figs. 1 and 10 for power houses and sub-stations, the type “ F” 
meter, similar to that shown in the figure, is specified, while for the 
pillar type of gear the type ““C 1” meter is put forward. 
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The two types of meter are equally reliable. They are both 
entirely dead-beat and neat in design. The type “C1” meter can 
be used for either a.c. or D.c. service, while the type “ F'” meter 
is designed for a.c. alone. 

Junction Boxes.—These are specially constructed, and, where 
necessary, provision is made for earth connections, so that the 
continuity of the earth shield or lead covering of the cable may be 
maintained throughout the system. 

Conclusion.—Some of the above designs are by no means final, as 
this class of apparatus is more or less in a state of development. 
The British Westinghouse Co. have already—as a matter of fact— 
various improved patterns under consideration. 








OUR LEGAL QUERY COLUMN. 


| Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, &c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. } 


“ TROUBLED ” writes: ‘ Some little time ago I quoted through the 
iuilder for the lighting of a house. It was just a common or 
garden job in Simplex conduit. It was accepted, and I also got the 
bells. Whilst-we were doing this, a battery was thought desirable, 
and a Hart 180 ampere-hour was quoted for. This was accepted, 
and all went well till an engineer on the part of the Corporation 
was called in. Then came trouble. He would not pass the bell 
work because all the wires were not wrapped with black tape in 
two layers under the staples. The wire was English D.C.C. 
andI.R. Then he wanted them in casing in the roof and under 
floors. Now, with the lighting, Simplex won’t do, and it’s in a 
wooden house, not under plaster. ‘Then he won't have a Hart 
battery, and has persuaded the owner to object. Won't have any- 
thing that is done, in fact, and wants what we have not done. We 
pointed out that nothing exceptional was said when we quoted, and 
we intend going on in the usual way. We should be glad to be 
advised as to what course to adopt.” 

*,* From the statement of facts upon which “Troubled” relies, 
it is not altogether clear what right the engineer in question has to 
interfere, or to dictate in what manner the work shall be carried 
out. In all the circumstances, he should simply proceed with and 
complete the work to his satisfaction. If any question is raised 
hereafter as to whether that work has been properly done, he (or 
his customer) will be in a position to plead that the requirements 
of the engineer were unreasonable, and should not have -been made. 








THE ELECTRICAL FROISSART CHRONICLES. 
(With some apologies to Sir John, and more to “F.C. G.”) By Ibid. 


No. I.—TuHeE SECRET OF THE GUILD. 


[In order that ye may the better comprehend that which 
cometh after I will set down here some account of the way 
in which these people (the English) are ever striving and 
scheming amongst themselves, for if when they come to an 
Union they stand, it is at a Division that they move for- 
ward. So that, beside the palace appointed as a place of 
meeting for the princes and nobles of the country, there are 
many other halls and palaces, and to each of these a purpose, 
cither of rhetoric or meditation. One of these is called the 
** Atte Home” and beareth for cognizance the motto “ Otium 
cum Dignitate”; and furthur toward the fields (of St. 
Martyn’s) is one newly built, for the purpose of housing all 
the Furniture of war, and hath inscription “ Nec Marte sine 
Arty” ; hard by is the temple of the Ascetiks, where is dis- 
coursed the practise of Economy ; and many others, in each 
of which some special matter is wrangled over and written 
down, for the furtherance of I know not what. There is 
talk of building yet another palace, not far from these, for 
the Councillors of the Count ‘of London; thereon‘it is said 
“Colum, non animum mutant qui trans mare currunt : ” 
this is to me a dark matter, for this Count, a man, as it 
seems of great power in their country is never seen abroad, 
and no one can tell where he dwelleth. 

The end of all these meetings and meeting places is not 
plain, and in particular the purpose of the club (as they say 
‘They have been clubbed together”) or Guild of the Elec- 
triks is hard to come at. These Electriks, indeed, though 
they are a numerous and powerful sect, have not yet a palace 
for themselves, but meet in another till such time as one is 
built. Now these are, as I think, the chief magicians of 
the realm, and their magic is very evident on all sides. 





Some of the things they do I will now tell you, which ye 
would by no means believe had I not said they are done by 
magic. (In English “ s’worked by ‘lectrissety.”’) 

Thus, if one would send a message to a man that is far 
distant, it is done on this wise. I, that am in London, enter 
the house of a magician, and, with respectful mien, waiting 
until the servants of the magician shall give me leave, make 


known to them the message. The magician afterward 
sendeth it by his craft to the house of another magician, at 
Breitholm where is my friend, or to Battersea, or even 
further. There it is faithfully inscribed with charcoal upon 
a parchment, and delivered to my friend by a lad trained 
thereto, with the dignity befitting his office. And all this 
for one or two groats. Another great magic of theirs is for 
the making of light ; to do this will they place in the castles 
of the nobles and also in the streets and ways, balls of glass, 
some small and some great; and, by joining these with 
ropes to their houses of magic, give the light of many 
torches. 

Now I have often tried, and examined one of this Sect or 
Guild, to find out the nature of this magic. But they 
assure me that it is not known, no, not even to the youngest 
student. This I find is so with all of them, and it seemeth 
a point of honour to keep the matter secret. And indeed, 
such a thing is well to be understood, for I deem that much 
of their power hangeth upon this same mystery. 

I have before shown how the government of this land, as 
of others, is managed by the Inner Circle, into which it is 
hard to enter. Now these magicians have so great a power 
over the Inner Circle, that they will take a man thence from 
the outer circle without that he change either rank or 
station. Wherefore it is to be understood that they add to 
their power by this secresy. 

As with the other Guilds, the chiefs of this Guild are 
wont to meet together from time to time at one of the 
Palaces to hear a discourse or thesis by one of their number, 
and afterward to tell him of the errors he maketh therein. 
Nor is it very difficult for one of good repute, bearing arms, 
and also a voice, to have permission to attend at these con- 
ferences. Even those who make publik the whole matter 
have leave to sit with them. But hereby is their secret in 
no wise disturbed for they speak in some foreign-like tongue, 
as Greek or Italics, such that it cannot in any wise be under- 
stood of those not in the secret of the Guild. Moreover, the 
very words of their speech have a hidden, as well as a 
common meaning. Their word Electrik is from a Greek 
Electron, Amber, meaning, as I suppose, Yellow, which hath 
a political signification. Because of this hidden meaning, 
the work of the chroniclers is of no effect, and when they 
would go farther, and translate their writings, they become 
a matter of mirth to all the Electriks. Yet will those who | 
employ their magic hotly bandy words as to the quality 
thereof, and how great a sum they shall pay for it ; but I do 
not think it availeth them much. 

In this Guild, as in all others, are degrees of learning ; I 
am told that those of the Inner Circle have the power of 
changing base metals, such as iron and copper, into gold ; 
this much at least is certain, that men will put much gold 
into their hands and receive it back as copper. But this 
power of transmutation extendeth not to the outer circle. 
I am also told that the members of the Guild are divided 
into three principal grades, or steps. The highest of these 
are the Thinkers, who are principally concerned in the secret 
processes of the Guild. Next come the Talkers, who make 
known to the publick people as much as is good for them. 
Lastly, the Workers, who labour to get them sufficient to pay 
the dues of the Guild. Now, it is not the custom of the 
Thinkers to talk, neither is it usual for a Talker to mar the 
flow of his information by so long a pause that one may 
therein interject a question ; wherefore, it is of the Workers 
that the most information may be had. Howbeit, they all 
unite in saying of their magic, that they know not what it 
is ; wherefore I desire to see and hear more of their doings, 
for that which is so carefully guarded must indeed be of 
great value. 








Lowestoft Tramways.—By a mutual arrangement with 
the Assessment Committee, the rateable value of the Corporation 
electric tramway undertaking has been reduced from £343 to £35). 
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NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. Toompson & Co., Electrical Pater t 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom al] 
inquiries should be addressed. 


22,037. 
combustion engines and the like.” 
October 30th. 


* Electric switch(two-way or more) for motor-cycles, cars, stationary 
V. A. Ewsank and F. W. Barnes 





22,061. ‘‘Improvements in and connected with folding-up telephone 
stations.”” H. OPPENHEIMER. (Aktien-Gesellschaft Mix & Genest, Germany.) 
October 30th. 

' 22,086. ‘* Improved candlestick which can also be used for electric lighting.”’ 
E. Brown. October 30th. 
22,088. ‘‘Improvements in or connected with life-guards on tramway 


in combination with sanding gear magnetic or rheostatic 
M. Cummins. October 30th. 


vehicles, either 
brakes, or independently thereof.”’ 


22,119. ‘‘ Improved method of controlling lifts electrically.’ E. M. T. 
Boppam. October 30th. 
22,121, ‘‘ Improvements in actuating devices for magneto-ignition apparatus.” 


MAGNETZUNDER-GESELLSCHAF1 UNTERBERG & CIE. (Date applied tor under 
Patents Act, 1901, i cag 28th, 1905, being date of application in Germany.) 
October 30th. (Complete.) 

22,130. ‘*Improvements in the manufacture of magnetic materials.”’ R.A. 
HapFieEtp. (Date applied for under Patents Act, 1901, June “ie 1905, being 
date of application in United States.) October 30th. (Complete.) 


22,132. ‘‘ Improvements in electric arc lamps.’”’ W. J. Davy. October 
30th. 
22,139. ‘‘Method of and means for treating material such as foiled paper, 


foiled parchment and the like, so as to render the same more suitable for 
electrical purposes.’’ G. F. MaNnsBRIDGE. October 3lst. 


22,149. ‘* Improvements in telephone receivers.’’ J. McMitian. October 
31st. 

22,195. ‘* Improvements in braking polyphase induction motcrs.’’ R. Bratn. 
October 31st. 

22,197. ‘‘Electrical safety device against burglary.”” E. A. p’URBINO. 
Oct »ber 31st. 

22,198. * copenceetals in contact apparatus for electrical igniters.”’ C. A. 
Day. (Fabrik Elektrischer Zunder G.m.b.H., Germany). October 3ist. 

22,231. ‘‘Improvements in apparatus for controlling the supply of electrical 


energy from alternating current electric generators to alternating current 
electric motors.’”’ R.S.McLeop. October slst. 


22,261. ‘‘Improvements in systems cf electric distribution employing 
rectifiers..’ THE BritisH THomMson-Hovston Co., Ltp. (The General Electric 


Co., United States.) October 31st. 

22,262. ‘‘ Improvements in alternating current dynamo-electric rachines.” 
THE British THomson-Hovuston Co., Lrp. (The General Electric Co., 
United States.) October 3lst. 


22,263. ‘‘Self-testing safety co€e for telegraphing and cabling.’ C. J. 
MiToHELL. October 3lst. 

22,290. ‘*Improved combination gear applicable for speeds, starting and 
lifting power and other electrical and mechanical purposes.’’ - W. H. W. Lucy. 
November Ist. 

22,314. ‘Improvements in or relating to the electrical production of heat fer 


cooking and other purposes.”’ A. F. Berry. November Ist. 

22,334. ‘* A method of auto-regulation foi dynamo-electric generators subject 
to fluctuations in speed.’ H. Wricut. November Ist. 

22,343. ‘‘Improvements in transformers reactances and the like. 
British THomson-Hovuston Co., Lrp. (The General Electric Co., 
States.) November Ist. 

22,348. ‘‘Improvements in or connected with starting and driving mechanism 
suitable for use with gas engines, electromotors and other engines.” C. BAXTER. 
Nov ember Ist. 

” 22,353. * Improveme nts in or relating to electric incandescence lamps with 
metallic filaments.’’ W. P. THompson. (Deutsche Gasgliihlicht Aktien-Ges. 
Auerges) Germany.) November Ist. (Complete.) 

22,857. ‘* An improved electric signalling system for railways."’ 
November Ist. 

22,404. ‘‘Improvements in 
November 2nd. 

22,419. ‘‘An improved form of electric-magnetic mechanism for giving a 
signal, actuating a switch or the like under certain pre-determined conditions of 
current _— in an electric circuit or circuits.” H. Prerson. November 2nd. 


THE 
United 


A, GARDINER. 


electric incandescent lamps.” H. Kina. 


22,450. ‘‘Improvements in electrical measuring instruments.’’ C. A. WEST. 
November 2nd. 
22,460. ‘‘Improvements in electrodes." M. Yasupa. (Date applied for 


under Patents Act, 1901, January 21st, 1905, FE Ib of application in United 
States.) November 3rd. (Complete.) 

22,472. ‘*An improvement in and relating to electric lighting.” 
November 3rd. 

22,505. ‘*An improved weatherproof combined watch holder and electric 
light for use on motor and other vehicles, =~ same being applicable for holding 
a speedometer, mileometer or the like.”’ . T. Hawkes. November 3rd. 

22,531. ‘* Apparatus for wireless transmission of telegraphic, telephonic and 
autographic messages by Hertzian waves.”’ G. Pansa. (Date applied for under 
Patents Act, 1901, November 4th, 1904, being date of application in France.) 
November 3rd. (Complete.) 

22,578. ‘‘ Improvements in connection with trolley-heads employed upon 
electrically propelled vehicles.’”” M. P. M‘Laren. November 4th. 


J. Bouton. 


22,585. ‘Improvements in electric switches.””, THe ExLrcrric Ienition Co., 
Lrp., and F. H. Hatt. November 4th. (Complete.) 
22,620. ‘‘Improvements in and relating to electric meters.’’ THE BRITISH 


THOMSON- Houston Co., Lrp., and F. HoLpEn. 
22,622. 
MILLER. 


November 4th. 
Improvements in electric switches.””. F, Mituincton and A. H. 
November 4th 








PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 





1904. 

TRANSMISSION AND DisTRIBUTION OF ELECTRIC Power. 
August 20th. 

ELEcTRO-MaGNeEts HavinG POLARISED ARMATURES FOR USE IN APPARATUS 
OPERATED BY ALTERNATING CURRENT. Hommel. (Date applied for under 
International Convention, December 21st, 1903.) 19,923. September 15th. 

MacGnetic WHEELS oR ESECTRO-MaGNETIC Motors. Everett and Newtcn. 


Kruyswijk. 18,087. 


19,979. September 16th. 
ELEctRic TELEGRAPHY. Muirhead. 20,009. September 16th. 
DynaMo-Etectric Macuines. Carolan. (General Electric Co.) 20,f49. 


September 23rd. 
Etectric Heat ALARMS. Bill and Bill. 


21,966. Octoter 12th. 





Evectricity Meters. Chamberlain & Hookham, Ltd., and Holden. 22,706, 
October 21st. 

CoNTROLLERS FoR Exectric Circuits. British Thomson-Houston Co., Lid. 
(General Electric Co.) 22,903. October 24th. 

Means FoR Use IN CONNECTION WITH ExLkcrric Motors AND CENTRIFUGAL 
SEPARATORS OR OTHER APPARATUS DRIVEN BY suUCH Motors. Scott and 
Williamson. 24,379. November 10th. 

Systems or Etectric Motor Cont:oL A D AppaRAUS THERFFOR. Bhitish 
Thomson-Houston Co., Ltd. (General Electric Co.). 24,700. November ld4ih, 

INSTRUMENTS FOR DETECTING AND MEASURING ALTERNATING ELECTRIC CURREN’S, 
“Fleming. 24,850. November 16th. 

Exectrierry Meters. Capito. 24,857. November 16th. 

ELEcTRO-MAGNETIC SPEED CHANGING AND REVERSING Devices. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 24,876. November 16th. 

BrusH-HoLpErRS FOR DynaMo-ELectric MacHINES AND ELEcTRIC Moros, 
Moore and Bourne. 25,463. November 2érd. 

MANUFACTURE OF AN INDESTRUCTIBLE FILAMENT FoR GAs AND Evectric Lamps 
FOR LIGHTING AND HEATING Purposes. Michaud and Delasson. 27,707, 
December 19th. 

Macnetic SEPARATORS. A. Goodwin and W. J. Hollidge. 20,877. Septem) er 


28th. 
Dysamo-Etectric MacHtines. British Thomson-Houston Co., Ltd., and R. < 
Clinker. 21,902. October 11th. 


23,097. October 26th. 
Orling. 23,109. 


ELECTRICAL MFASURING INSTRUMENTS. G. C. Fricker. 

Evectro-CapILiakRy APPARATUS. J. T. Armstrong and A. 
October 26th. 

Exectric ControL SysTEMS PARTICULARLY APPLICABLE TO ELECTRICALLY- 
HEATED AND PROPELLED VEHICLES. British Thomson-Houston Co., Ltd, 
(General Electric Co.) 23,816. November 3rd. 

Evectric Devic—E ADAPTED FoR Circuit CL sInG, IND’CATING PowER TRANs- 
MITTING, AND OTHER Purposes. G. L. Anders and M. Byng. 23,971. 
November 5th. 

Evectric TIME SwitcH oR Contactor. F.W.E. Jones. 

ELEcTRO-MECHANICAL SYNCHRONISATION APPARATUS. 
November 11th. 

ELectric BREAKERS OR INTERRUPTERS AND MEANS FOR OPERATING 7HE SAME. 
A. L. Davis. 24,900. November 16th. 

Icxition PtuGs For INTERNAL ComBusTION ENGINES. J. T. Taylor and 
W. Lawson. 25,235. November 21st. 

Vapour Evectric Lamps, RECTIFIERS AND THE LIKE.. British Thomson-Houston 
Co., Ltd. (General Electric Co.) 25,276. November 21st. 

Exvectric LIGHTING OF RarLway CARRIAGES AND THE LIKE. 
Denham.) 25,524. November 23rd. 

Systems oF ConTROI. FOR ELECTRICALLY OPERATED Doors. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 25,630. November 24th. 

SEALS FoR Vacuum TvuBEs. British Thomson-Houston Co., Ltd. (Genera 
Electric Co.) 25,634. November 24th. 

Exectric Prosectinc LAMps CHIEFLY FOR ENLARGING AND PROJECTING LANTERNS. 
L. Kamm. 25,708. November 25th. 

Dynamo-Etectric Macuines. British Thomson-Houston Co., Ltd. 
Electric Co.) 25,730. November 25th. 

APPARATUS FOR THE DISTRIBUTION OF ELECTRIC CURRENT. 
25,9038. November 28th. 

EvLectric FirE ALARM AND LIKE Circuits. M. A. 
December 30th. 


24,030. November 7th. 
B. Bonniksen. 24,482, 


O. Imray. (J. 


(General 
C. W. Atkinson. 


Abrahmson. 28,889. 





1905. 


Twin orn Dovste CarBoN Arc Lamps. Veritys, Ltd., and Worsley. 534. 
January 11th. 

INspEcTION CovER FOR SEWERAGE MANHOLES AND LAMPHOLES, ALSO CHAMBERS IN 
CoNNECTION WITH Gas, WATER, ELECTRICITY OR SIMILAR Works. Butt. 
760. January 14th. 

Exectropes ror Arc Lamps. Lake. (Compagnie Generale d’Electricit() 
1,507. January 25th. 

PRINTING TELEGRAPH SysTEMS. Page. (Swift.) 4,957. March 9th. 

MetuHops or InsuLATING ELectricConpvuctors. British Thomson-Houston Co., 
Ltd. (General Electric Co.) 5,370. March 14th. 

Exectric Warp Stop-Motron MECHANISM FoR Looms. 
April 3rd. 

Extectric Stop-Motion MECHANISM FOR Looms AND OTHER TEXTILE MACBINERY. 
Whitney. (Date applied for under Patents Rule 9, April 3rd, 1905.) 6,987a. 
April 3rd. 

EartH Gatvanic Cetts. Jahr. 
8rd, 1905). 7,006a. April 3rd. 

LirtinG MAGNETS. Eastwood. 17,707. 

MEANS For NEUTRALISING Static ELEctRIcity. Chapman. 

TRANSMITTERS FOR WIRELESS TELEGRAPHY. Thompson, 
drahtlose Telegraphie m.b.H.) 10,710. 


May 22nd. 
ELEcTRICAL IGNITERS FOR EXPLOSION MoTors. 


Whitney. 6,987. 


(Date applied for under Patents Rule 9, Apri! 
April 11th. 

10,€94. May 22nd 
(Gesellschaft fii 





(Date applied for unde 
International Convention, July 11th, 1904.) 12,590. June 17th. 

REGULATING MECHANISM FOR Arc Lamps. Erockie. 13,681. July 3rd. 

MetuHops OF REGULATING ALTERNATING CURRENT DyNAMO-ELECTRIC MACHIN 
Allgemeine Elektricitiits Ges. (Date applied for uncer International Cc 
vention, July 15th, 104.) 14,567. July 14th. 

Exectric Heatrrs. British Thomson-Houston Co., Ltd. 
Co.) 403. January 9th. 

METHOD oF CoMPOUNDING ALTERNATING CURRENT MACHINES. G. Sautter. F. 
Harle and J. Rey. (Date applied for under International Conventicn 
February 4th, 1904.) 1,430. January 24th. 

APPARATUS FOR THE AGITATION OF SOLUTIONS AND THE LIKE USED IN ELECTRO 
DEPOSITION OF ALL METALS. Wood and Oaksford. 2,001. February Ist. 
Dynamo-Etectric Macuines. Lapeyrade. (Date applied for under Inter- 

national Convention, March 17th, 1904.) 5,582. March 16th. 

ELectric TELEGRAPH APPARATUS AND TEVICES FOR INDICATING AT A DISTANC! 
THE POSITION OF A POINTER NEEDLE OR THELIKE. Usener. 8,168. April 17th. 

WIreELEss TELEGRAPH TRANSMITTING AppaRATUS. Shoemaker. (Date applied 
for under Patents Rule 9, April 27th, 1905.) 8,890a. Apri! 27th. 

TELEPHONE CURRENT RETRANSMITTING AND REINFORCING APPARATUS. Kingsbury. 
(Western Electric Co.) 11,606. June 2nd. 

WorkInG oF SINGLE Lines oF RatLway ON THE ELECTRIC STAFF OR OTHE! 
Exrectric SystEMs. C.M. Jacobs. 494. January 9th. 

DEVICES FOR USE IN CONTROLLING POLYPHASE AND MONOPHASE ALTERNATING 
CurFENT Motors. Siemens Bros. & Co., Ltd, and H. Berry. 1,281 
January 23rd. 

STARTING SwiTcHES FoR Exectric Morors. 
J. H. Holmes, W. Holmes and E. Holmes. 2,190. February 3rd. 

ELECTRICALLY HEATED CuRLING TonGs. J. Maclean. 2,995. February 14th. 

Exectric CaBLEes. W.S. Smith and W. P. Granville. 10,047. May 12th. 

SInGLE-PHASE ALTERNATING CURRENT Motors. Allmanna Svenska Elektriska 
Aktie-Bolaget. (Date applied for under International Convention, Septem 
ber 15th, 1904.) 10,304. May 16th. 

Execrric Arc Lamps. W.8. Weedon. (Date applied for under International 
Convention, May 20th, 1904.) 10,553. May 19th. 

Carson Horpers F’R Arc Lamps, Siemens Bros. & Co., Ltd. 
Schuckertwerke G.m.b.H.) 11,169. May 29th. 
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